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(54) OPTICAL RECORDING MEDIUM AND REPRODUCING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a technology by 
which a super-resoiution effect can fully be obtained. 
SOLUTION: An optical recording medium 1 is detachably 
or undetachably mounted on a reproducing device which ' 
uses light converged by a focus lens for reproduction of 
information, and is provided with a layered structure 
having a thin film recording part 4 and a super-resolution 
film 3 in which an optical constant changes according to 
irradiated light intensity, and a substrate 2 to support 
the layered structure. The film thickness Ts of the 
super-resolution film 3, light wavelength X, and the 
numerical aperture NA of the focus lens satisfy a 
relation illustrated in the inequality: Ts>0.5 x (X/UM). 




* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]It is an optical recording medium carried in playback equipment using light converged on 
reproduction of information with a focus lens. Providing a substrate which supports a laminated 
structure and said laminated structure with a super resolution film from which an optical 
constant changes according to the thin film Records Department and irradiation light intensity, 
thickness T of said super resolution film, and the wavelength lambda of said light and the 
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numerical aperture NA of said focus lens are inequality:Tg>0.5x (lambda/NA ). 
An optical recording medium are alike and satisfying a shown relation. 

[Claim 2]The optical recording medium according to claim 1, wherein said thickness is thicker 
than 0.32 micrometer. 

[Claim 3]The optical recording medium according to claim 1, wherein said thickness is thicker 
than 0.90 micrometer. 

[Claim 4]The optical recording medium according to claim 1, wherein said thickness is thicker 
than 1.56 micrometers. 

[Claim 5]It irradiates with light converged from said super resolution film side with a focus lens 
towards said thin film Records Department to an optical recording medium provided with a 
substrate which supports a laminated structure and said laminated structure with a super 
resolution film from which an optical constant changes according to the thin film Records 
Department and irradiation light intensity. It includes reading information recorded on said thin 
film Records Department by detecting catoptric light from said optical recording medium, 
Thickness of said super resolution film, and the wavelength lambda of said light and the 

numerical aperture NA of said focus lens are read-out of said information Inequality:Tg>0.5x 
(lambda/NA 2) 

A regeneration method carrying out under conditions which it resembles, and with which it is 
satisfied of a shown relation. 



[Translation done.] 
* NOTICES * 

JPG and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the regeneration method which reproduces the 
information recorded on the optical recording medium and such an optical recording medium 
which are applied to an optical recording medium and a regeneration method, especially have a 
super resolution film. 
[0002] 

[Description of the Prior Art]The optical disk memory which performs playback or record, and 
playback of information has the feature which is large scale and which was excellent in the ability 
to make possible rapid access of desorption of an optical disc possible by irradiating with an 
optical beam. Therefore, such a memory is put in practical use as memory storage which saves 
data with various sounds, pictures, computer data, etc. 
From now on, it will, be expected that it spreads further. 

[0003]As art for carrying out densification of the optical disc more, It considers shortening more 
wavelength of the gas laser used for cutting of original recording, carrying out short wavelength 
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formation of the semiconductor laser which is a light source of operation, raising the numerical 
aperture of an object lens more, making thinner the light incidence side board of an optical disc, 
etc. About the optical disc in which not only playback but record is possible, various approaches, 
such as mark length record and land groove recordings, are considered. 

[0004]In addition to these densification art, the super resolution art using a super resolution film 
is proposed as art in which densification can be realized effectively. According to irradiation light 
intensity, an optical constant consists of material which changes nonlinearly and reversibly 
fundamentally, and this super resolution film is provided in that light incidence side to the 
recording surface of an optical disc. 

[0005]For example, if a gauss type beam is used as incident light when it designs the light of low 
strength not penetrate the optical response of the optical disc which has a super resolution film, 
and penetrate the light of high intensity, Since it is low strength, a recording surface is not 
reached, but only the beam center part of high intensity reaches a recording surface, and the 
edge part of the beam contributes to record and reproduction of information. This means that 
the beam spot diameter in a recording surface is extracted rather than the beam diameter of 
incident light. Therefore, according to super resolution art, it becomes possible to read the 
information recorded as a mark of forming the recording mark of the size of less than a 
diffraction limit, and such size. 

[0006]Some indications are made in relation to the super resolution art mentioned above. For 
example. JP,1 1-2731 48,A, In the optical recording medium which has the super resolution film 
designed so that the super resolution effect high at the time of record might generally be 
acquired, in the time of record and reproduction, since beam strength differs remarkably, the 
super resolution effect high at the time of reproduction cannot be acquired, therefore the 
problem that it is necessary to use an optical system separate to record and reproduction for 
realizing resolution high at the time of reproduction is tackled. JP,1 1-2731 48,A by providing two 
or more sorts of super resolution films in which sensitivity differs mutually in an optical recording 
medium to such a problem, It is indicating that it becomes possilDle to read the information 
recorded as a mark of forming the recording mark of the size of less than a diffraction limit by 
the same optical system, and such size. 

[0007]Although super resolution art can be divided roughly into a heat mode system and a 
photon mode system, generally operation with a single wavelength is impossible for what uses a 
photochromic film as a super resolution film among photon mode systems. JP,10-320857,A is 
indicating the semiconductor particulate dispersion film which realizes a nonlinear optical 
response using the absorption saturation phenomena by the electronic excitation to exciton level 
or a conducting zone from a fillde band. When this semiconductor particulate dispersion film is 
used as a super resolution film, operation with a single wavelength is attained fundamentally. 
[0008] 

[Problem(s) to be Solved by the Invention]As mentioned above, conventional technology is 
turned to improving the material itself which constitutes a super resolution film, or acquiring the 
high super resolution effect on both sides with the time of record and reproduction using the 
same optical system. However, sufficient super resolution effect is not necessarily acquired only 
by these techniques. 

[0009]This invention is made in view of this situation, and is a thing. 
It is providing the art which can fully pull out the purpose. 

An object of this invention is to provide the art which can easily and fully pull out the super 

resolution effect. 

[0010] 

[Means for Solving the Problem]In order to solve an aforementioned problem, this invention is an 
optical recording medium carried in playback equipment using light converged on reproduction of 
information with a focus lens. Providing a substrate which supports a laminated structure and 
said laminated structure with a super resolution film from which an optical constant changes 
according to thel thin film Records Department and irradiation light intensity, thickness T^ of said 

super resolution film, and the wavelength lambda of said light and the numerical aperture NA of 
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said focus lens are inequality:Tg>0,5x (lambda/NA ). 

An optical recording medium are alike and satisfying a shown relation is provided. 
[001 1]This invention, It irradiates with light converged from said super resolution film side with a 
focus lens towards said thin film Records Department to an optical recording medium provided 
with a substrate which supports a laminated structure and said laminated structure with a super 
resolution film from which an optical constant changesf according to the thin film Records 
Department and irradiation light intensity. It includes reading information recorded on said thin 
film Records Department by detecting catoptric light from said optical recording medium, 
Thickness of said super resolution film, and the wavelength lambda of said light and the 

numerical aperture NA of said focus lens are read-out of said information Inequality:Tg>0.5x 
(lambda/NA^) 

A regeneration method carrying out under conditions which it resembles, and with which it is 
satisfied of a shown relation is provided. 

[0012]An optical recording medium of this invention may be an only for [ reproduction ] type, or 
may be recordable type in which both sides of reiprbduction and record are possible. In the case 
of the former, the thin film Records Department is usually the reflection film in which a pit was 
provided corresponding to information. On the other hand, in the case of the latter, the thin film 
Records Department usually comprises a laminated structure which laminates record film and a 
reflection filnri at least. 

[0013]An optical recording medium of this invention may be an optical recording medium of 
rewritable type which record and elimination of information are repeated and can perform them 
like a phase change recording medium or an optical magnetic recording medium when it is 
recordable type, Or it may be a 1-time record deletion impossible type optical recording medium 
which can record information once like a pigment system optical recording rhedium. 
[0014]Generally. some standards exist in optical recording art. In these standards, wavelength of 
light used for reflectance of an optical recording medium, size, shape, record, and/or 
reproduction, the numierical aperture NA of a focus lens. etc. are defined clearly, and an optical 
recording medium, a recording and reproducing device, etc. are designed based on these 
standards. For example, the wavelength lambda of a laser beam which the numerical aperture NA 
of a focus lens is 0.45, and is used about CD is determined as 780 nm. The wavelength lambda of 
a laser beam which the numerical aperture NA of a focus lens is 0.6, and is used about DVD is 
determined as 650 nm. The wavelength lambda of a laser beam which the numerical aperture NA 
of a focus lens is 0.8, and is used about HD-RAM is defined near 400 nm. 
[0015]Althdugh it cannot happen in a recording and reproducing device or playback equipment 
which cannot detach and attach an optical recording medium, an optical recording medium of 
various standards may be loaded with an optical recording medium with a removable recording 
and reproducing device and playback equipment. Therefore, identifibation information for it to 
specify whether it is a thing corresponding to which standard is usually recorded on an optical 
recording medium, and a medium a dismountable recording and reproducing device, playback 
equipment, etc.. It is being discriminated whether an optical recording medium with which it was 
loaded is a thing based on which standard from identification information recorded on this optical 
recording medium. "Identification information" said here is not restricted to what was recorded 
with a gestalt of a recording mark like a pit established in a reflection film, but includes 
reflectance of an optical recording medium, size of an optical recording medium, the geometrical 
feature of an optical recording medium, etc. 

[0016]This invention so that it may explain in full detail later, The high super resolution effect by 
a very simple method of satisfying a relation shown in the above-mentioned inequality to 
thickness T^ of a super resolution film which constitutes the wavelength lambda of irradiation 

light, and the numerical aperture NA of a focus lens and a part of an optical recording medium 
which it is led from such identification information, or are actually used with a device. Realization 
is made possible. That is, according to this invention, it becomes possible to easily and fully pull 
out the super resolution effect. 
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[0017] 

[Embodiment of the Invention] Hereafter, this invention is explained more to details, referring to 
drawings. In each figure, the same reference mark is given to a similarly similar component, and 
the overlapping explanation is omitted to it. 

[0018]First, the basal principle of super resolution art is explained. Drawing 1 is a graph which 
shows the ideal relation between irradiation light intensity and the optical constant of a super 
resolution film. A horizontal axis shows the irradiation light intensity P among a figure, and the 
vertical axis shows the transmissivity Tr of the super resolution film. The data shown in drawing 
1_assumes the case where an optical beam with uniform intensity distribution is used as 
irradiation light. 

[0019]As shown, for example in drawing 1 . when irradiation light intensity is less than critical 
power P^j, the transmissivity Tr of a super resolution film is low. and when irradiation light 

intensity is more than critical power P^, the transmissivity Tr is a high thin film. Critical power P 

c c 

is equivalent to the melting point, when a super resolution film comprises materials, such as Sb. 

Te, and GeSbTe, when a super resolution film comprises AgO^. it is equivalent to the 

decomposition temperature, and when a super resolution film comprises leuco coloring matter, it 
is equivalent to the heat tenebrescence temperature. When a super resolution film is a 
photochromic film, ring opening reaction is equivalent to the number of photons which fully 
advances, and critical power is equivalent to the number of photons which results in 

absorption saturation, when a super resolution film is a semiconductor particulate dispersion film. 

[0020] Drawing 2 is a graph which shows the intensity distribution of the gauss type optical beam 
after [ before incidence to the super resolution film in which optical change shown in drawing 1 is 
shown ] a penetration. A horizontal axis shows the distance r from the center of an optical beam 
among a figure, and the vertical axis shows the light intensity P. The curve 51 shows the 
intensity distribution of the optical beam before incidence to a super resolution film, and the 
curve 52 shows the intensity distribution of the optical beam after penetrating a super resolution 
film. 

[0021]While an optical beam spreads a super resolution film when entering a gauss type optical 
beam in a super resolution film as shown in drawing 2 . the optical beam edge part whose light 
intensity is less than critical power P^ is intercepted, and only the optical beam center section 

whose light intensity is more than critical power P^ penetrates it selectively. That is, the beam 

diameter after penetrating a super resolution film is reduced compared with incidence before to 
a super resolution film. This is a basal principle of super resolution art. 

[0022]Next. the principle of this invention is explained. Drawing 3 is a figure showing roughly the 
state where the light on which the optical constant converged the inside of a fixed field with the 
focus lens spreads. Wq shows the beam diameter in the focal position among the figure, and D^ 

shows the depth of focus. Peak power is the distance between the position and focal position 
which become 80% of the peak power in a focal position, and this depth-of-focus D^ can be 

expressed with following equation:Dy=0.5x lambda/NA ^ if the numerical aperture NA of a focus 

lens and the wavelength lambda of light are used. The beam diameter in the position which is 
[ distance D^ ] distant from a focal position is abbreviation 1 .2xWq. 

[0023]As shown in drawing 3 . the beam diameter of the converged beam spread in the direction 
of z decreases towards a focal position, becomes minimum Wq and increases after that in a focal 

position. The rate of change of this beam diameter is dramatically large in the position which is 
[ more than distance D^r ] distant from a focal position near the focal position although it was 

small. 

[0024]In conventional technology, the interface of a super resolution film and the thin film 
Records Department was doubled with the focal position, and the thickness of the super 
resolution film was set up more thinly than depth-of^ocus Dr. Namely, in conventional 



JP-A-2002-298439 



6/24 ^— V 



technology, the optical beam was entered in the super resolution film, after the beam diameter 
has decreased even near the Wq. On the other hand, when this invention makes thickness of a 

super resolution film thicker than depth-of-focus When the interface of a super resolution 

film and the thin film Records Department is doubled with a focal position, a super resolution film 
is made to exist also not only near the focal position but in a position with a big rate of change 
of a beam diameter, and the characteristic phenomenon acquired by it is made available. 
[0025] Drawing 4 is a sectional view showing roughly the optical recording medium concerning 
one embodiment of this invention. The optical recording medium 1 shown in drawing 4 has the 
thin film Records Department 4 provided on the transparent substrate 2. the super resolution 
film 3 provided on the transparent substrate 2, and the super resolution film 3. 
[0026] Drawing 4 shows the relation with the optical beam 1 1 used for reproduction of the 
information recorded on record or the optical recording medium 1 of the thickness of the super 
resolution film 3 of the optical recording medium 1 , and the information on the optical recording 
medium 1. However, drawing 4 does not necessarily show correctly the state where the optical 
recording medium 1 was actually irradiated with the optical beam 1 1. That is. in drawing 4 , the 
effect of reducing the beam diameter brought about with the super resolution film 3 is not taken 
into consideration. 

[0027]If the focal position of the optical beam 1 1 is doubled an interface or near [ its ] the super 
resolution film 3 and the thin film Records Department 4 when thickness T^ of the super 

resolution film 3 is thicker than depth-of-focus D^ as shown in drawing 4 . Beam diameter Wq of 

the optical beam 1 1 in a focal position, and beam diameter Wj of the optical beam 1 1 in the 

interface position of the transparent substrate 2 and the super resolution film 3, The relation 
indicated to be beam diameter w^ of the optical beam 11 in the interface position of the super 

resolution film 3 and the thin film Records Department 4 to inequality:wQ<=w^<=1.12xwQW|,<Wj is 

satisfied. The effect acquired by this invention is explained based on the above fact, referring to 

drawing 5 and drawing 6 . 

[0028] Drawing 5 is a graph which shows roughly an example of the effect acquired by this 
invention. A horizontal axis shows the distance r from the center of the optical beam 1 1 among a 
figure, and the vertical axis shows the light intensity P. The curve 53 is an intensity distribution 
profile of the optical beam 1 1 in the interface position of the transparent substrate 2 and the 
super resolution film 3, and the curve 54 is an intensity distribution profile of the optical beam 1 1 
in the interface position of the super resolution film 3 and the thin film Records Department. If 
critical power of the super resolution film 3 is set up lower than the peak power in a focal 

position, while the optical beam 1 1 will spread the super resolution film 3, the edge part of the 

optical beam 1 1 which is less than critical power P^ is interrupted. On the other hand, the center 

c 

section of the optical beam 11 which is miore than critical power P converges, while spreading 

c 

the super resolution film 3 with penetrating the super resolution film 3 so that clearly from 
drawing 4 . Namely, when thickness T^ of the super resolution film 3 is set up more thickly than 

depth-of-focus D^ Only the center section of path phi^ penetrates among the optical beams 1 1 

in the interface position of the transparent substrate 2 and the super resolution film 3, and this 
optical beam center section converges on path phi^\ and emits the super resolution film 3. 

[0029]To it, when thickness T^ of the super resolution film 3 is below depth-of--focus D^, the 

optical beam 1 1 spreads the super resolution film 3. without almost converging so that clearly 
from the explanation about drawing 3 . Therefore, the intensity distribution profile of the optical 
beam [ in / in this case / the interface position of the transparent substrate 2 and the super 
resolution film 3 ] 1 1 is almost equal to the intensity distribution profile of the optical beam 1 1 in 
the interface position of the super resolution film 3 and the thin film Records Department. 
Therefore, although that edge part that is less than critical power P^ is interrupted while the 

optical beam 1 1 spreads the super resolution film 3 in this case, path phip of an optical beam 
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center section which emits the super resolution film 3 is far large compared vyith path phi^' 
realized by this invention. 

[003b]Thus, according to this invention, compared with the former, a far big beam diameter 
contractionary effect is acquired. Although the principle mentioned above is based on the 
argument like a model by seldom taking into consideration change of the beam profile [ the 
optical beam 1 1 spreads the super resolution film 3 supposing the case where the optical 
response to the optical beam 11 of the super resolution film 3 is an ideal step-function type ] of 
a between etc., Accuracy high enough explains the phenomenon actually observed. 
[0031] Drawing 6 is a graph which shows roughly other examples of the effect acquired by this 
invention. Drawing 6 uses a laminated structure with the super resolution film (critical power P ^) 
of low sensitivity from the super resolution film (critical power P^^) of high sensitivity more as 

the super resolution film 3, The beam diameter contractionary effect acquired more in the super 
resolution film of high sensitivity the transparent substrate 2 side and when the super resolution 
film of low sensitivity has been arranged more to the thin film Records Department 4 side is 
shown. Like drawing 5 . also in drawing 6 . a horizontal axis shows the distance from the center of 
the optical beam 11, and the vertical axis shows light intensity. 

[0032]As mentioned above, only the center section of path phi^ penetrates the super resolution 
film 3 among the optical beams 1 1 in the interface position of the transparent substrate 2 and 
the super resolution film 3. and this optical beam center section converges on path phi^', and 
emits the super resolution film 3. However, actually, the transmissivity to the light of less than 
critical power P^ of the super resolution film 3 is higher than 0%, and the thickness of the super 
resolution film 3 is limited. And since light intensity increases according to converging, in this 
invention to which a beam diameter is changed a lot in the super resolution film 3 by 
convergence of the optical beam 11. Even if an optical beam edge part is the intensity of less 
than critical power P^^ at the time of incidence to the super resolution film 3, when emitting the 
super resolution film 3, the part may become more than critical power P^^. That is. when the 

super resolution film 3 is irradiated with the optical beam 11, a beam edge part is not necessarily 
interrupted thoroughly actually. 

[0033]On the other hand, when an above-mentioned laminated structure is adopted; the optical 
beam edge part which penetrated the super resolution film of the high sensitivity whose critical 
power is P^^ can be interrupted with the super resolution film of the low sensitivity which has 
higher critical power P^^^ even if intensity is raised by converging. That is, the intensity 
distribution profile of the transmitted light can be made more sharp in this case. Such an effect 
can be acquired when the laminated structure laminated so that the super resolution film of 
three or more layers may be turned to the outgoing radiation side from the light incidence side 
and it may become low sensitivity one by one is adopted. The above-mentioned effect can be 
acquired when it is made to incline so that the sensitivity of a super resolution film may be 
turned to the outgoing radiation side from the light incidence side and it may fall continuously. 
[0034]Next. a more detailed structure, each component, etc. of the optical recording medium 1 
which were mentioned above are explained. The above-mentioned optical recording medium 1 
may be an only for [ reproduction ] type, or may be recordable type in which the both sides of 
reproduction and record are possible. That is, in the above-mentioned optical recording medium 
1 , record of information may be possible for the thin film Records Department 4, or it may be the 
reflection film in which the pit was established in the field by the side of the super resolution film 
3 as a recording mark. The optical recording medium of rewritable type which can be carried out 
by the optical recording medium 1 of recordable type repeating record and elimination of 
information like a phase change recording medium or an optical magnetic recording medium. And 
the 1-time record deletion impossible type optical recording medium etc. which can record 
information once like a pigment system optical recording medium are included. 
[0035]As a material of the transparent substrate 2, polycarbonate, polymethylmethacrylate, 
polyolefine. photopolymer coat glass, glass, etc. can be used. When the above-mentioned optical 
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recording medium 1 is an only for [ reproduction ] type, this pit can be transferred as a recording 
mark by forming a pit in the surface of this transparent substrate 2 on the surface of the 
reflection film which is the thin film Records Department 4. On the other hand, when the above- 
mentioned optical recording medium is recordable type, although the pit as a recording mark is 
not established In the surface of the transparent substrate 2, a pit. tracking grooves, etc. 
corresponding to address information are usually provided. 

[0036]The transparent substrate 2 in which a pit and tracking grooves were provided can be 
obtained according to a mastering process which is explained below, for example. That is. a resist 
film is first formed on one principal surface of glass original recording. Next, it exposes 
corresponding to the pit and tracking grooves which should form the resist film using a gas laser 
cutting device. After forming a resist pattern by carrying out the development of the resist film, 
sputtering of the plating seed layer is carried out to the field in which the resist pattern of glass 
original recording was formed, and La Stampa is obtained by carrying out a plating process 
further. Then, the transparent substrate 2 by which a pit and tracking grooves were provided in 
the surface is obtained by performing injection molding using this La Stampa. 
[0037]The transparent substrate 2 may be a transparent cover layer which counters with the 
substrate (not shown) which may provide the ground for forming the super resolution film 3 and 
the thin film Records Department 4, and with which the thin film Records Department 4 and the 
super resolution film 3 were formed one by one, and is arranged In the case of the latter, it is 
not necessary to necessarily form the transparent substrate 2. 

[0038]In the above-mentioned optical recording medium 1 . the super resolution film 3 may be a 
thin film of a heat mode system, or may be a thin film of a photon mode system. 
[0039]As a thin film of a heat mode system, the thin film containing low melting point metals, 
such as Sb and Te. a GeSbTe film with a quick crystallization rate, the AgO^ film of pyrolysis 

nature, the thin film containing heat decolorant leuco series coloring matter, etc. can be 
mentioned, for example. The super resolution effect acquired by a heat mode system is based on 
the super resolution film 3 being heated by optical exposure, at least a part of constituent 
producing a certain thermal change, and as a result an optical constant changing nonlinearly. For 
example, in the thin film and GeSbTe film containing Sb or Te, when a super resolution film fuses 
in the beam-spot center section where light intensity is high, the optical constant changes 
nonlinearly. In an AgO^ film, when AgO^ contained in a super resolution film carries out a 

pyrolysis to Ag and O in the beam-spot center section, the optical constant changes nonlinearly. 
When the coloring matter and the artificial color agent which are contained in a super resolution 
film carry out thermal separation in the beam-spot center section, the rarefaction of the thin 
film containing leuco series coloring matter is carried out. 

[0040] On the other hand, as a thin film of a photon mode system, a photochromic film, a 
semiconductor particulate dispersion film, etc. can be mentioned. In a photon mode system, the 
super resolution effect is acquired using the chemical reaction or electronic excitation by light. 
For example, in order to acquire the super resolution effect by a photochromic film, it irradiates 
with the light from which the ring opening reaction of a photochromic material and a ring closure 
reaction differ in wavelength mutually, or one side of these reactions is advanced thermally. 
Therefore, when a photochromic film is used, generally a complicated optical system is needed 
for a device impossible [ operation with a single wavelength ] therefore. In a semiconductor 
particulate dispersion film, the absorption saturation phenomena by the electronic excitation to 
exciton level or a conducting zone from a fillde band are used. When a semiconductor particulate 
dispersion film is used as a super resolution film, since there are enough many Incidence 
photons, the beam-spot center section where light intensity is high shows a nonlinear optical 
response, without the ability for the electron number which can be excited not to be insufficient, 
or for the state of upper level not to be saturated, and absorb an Incidence photon further as a 
result. When a semiconductor particulate dispersion film is used, operation with a single 
wavelength is fundamentally [ including the case where excitation and deexcitation of the 
electron through authentic stable level arise ] possible. 

[0041 ]As a semiconductor particulate dispersion film in which the super resolution effect is 
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acquired when light with a wavelength of 650 nm is used among semiconductor particulate 
dispersion films. For example, CdSSe, CugO, AgTe, SrSe, SrTe, The thin film which makes it 

come to distribute semiconductor particulates, such as CaSi. ZnTe, CdO, CdTe, GaSe, InS, AlSb, 
SbSe, CuAIS, and ZnSIAs, in an organic matrix can be used. As a semiconductor particulate 
dispersion film in which the super resolution effect is acquired when light with a wavelength of 
405 nm is used. For example, the thin film which makes it come to distribute semiconductor 
particulates, such as ZnSSeTe, CuCI, CuBr, AgCI. AgBr, Agl, ZnO. ZnSe, GaS, AlSe, AITe, InO, 
PbO. and TiO, in an organic matrix can be used. What is necessary is just to use the 
semiconductor material which has the gap length near the wavelength of the light to be used as 
a material of the above-mentioned semiconductor particulate, in using the light of wavelength 
other than the above for record or reproduction. 

[0042]A semiconductor particulate dispersion film can be formed, for example on one principal 
surface of the substrate 2 by applying the coating liquid in which the semiconductor particulate 
was distributed with a spin coat method etc. into a liquefied organicity matrix, and stiffening a 
liquefied organicity matrix. Such coating liquid can be prepared by mixing the solution of the 
organic metallic compound which contains each element which constitutes a semiconductor, for 
example at a predetermined rate, and carrying out temperature up to a suitable temperature. 
This coating liquid is an undiluted solution, or a spin coat agent etc. can be added, and 
concentration adjustment can be carried out suitably, and they can be used for it. The thickness 
of a semiconductor particulate dispersion film is controllable by the degree of dilution of coating 
liquid, or the number of substrate rotations in the case of ai spin coat. 

[0043]When the particle diameter of a semiconductor particulate is made smaller, it can perform 
lengthening an excitation life and producing absorption saturation easily according to a quantum 
size effect, making more remarkable absorption of the level which is easy to carry out absorption 
saturation, for example, exciton level , etc. The particle diameter and concentration of a 
semiconductor particulate are controllable by the concentration of the organic metallic 
compound in an organometallic compound solution, the mixture ratio of an organometallic 
compound solution, reaction temperature, etc. Since growth of particles will reach saturation if 
generation of particles advances to some extent even if it is which conditions, the particles of 
uniform size can be obtained. 

[0044]The super resolution film 3 may be set up in sensitivity so that the super resolution effect 
may be acquired mainly at the time of reproduction, or sensitivity may be set up so that the 
super resolution effect may be acquired mainly at the time of record. The sensitivity of the super 
resolution film 3 can be adjusted by changing for example, electron transition energy by a photon 
mode system by changing the melting point by a heat mode system. 

[0045]In the only for [ reproduction ] type optical recording medium 1, even if the interval 
between each recording mark is narrowed and it forms the recording mark (pit) of less than the 
diffraction limit of playback equipment by setting up the sensitivity of the super resolution film 3 
so that the super resolution effect may be acquired at the time of reproduction, it is renewable 
with high resolution. That is, storage density can be raised remarkably. 

[0046]When the both sides of record and reproduction were possible, i.e., the sensitivity of the 
super resolution film 3 is set up in the optical recording medium 1 of recordable type so that the 
super resolution effect may be acquired mainly at the time of reproduction, it is difficult to make 
size of a recording mark remarkably small. However, even if it narrows and records the interval 
between each recording mark, it becomes possible to reproduce with high resolution. 
[0047]When the sensitivity of the super resolution film 3 is set up so that the super resolution 
effect may be acquired mainly at the time of record, the both sides of narrowing and recording 
making size of a recording mark remarkably small and the interval between each recording mark 
are [ in / the optical recording medium 1 of recordable type ] possible. In this case, since it is 
difficult to reproduce with high resolution in the same optical system as the optical system used 
for record, the optical system used for record should just prepare independently the optical 
system which made the beam diameter smaller. 

[0048]By providing two or more sorts of super resolution films in which sensitivity differs 
mutually in the optical recording medium 1. as indicated previously when the optical recording 
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medium 1 is recordable type, The information recorded as a mark of forming the recording mark 
of the size of less than a diffraction limit by the same optical system and such size can be read. 
In this case, the both sides of the super resolution film of high sensitivity and the super 
resolution film of low sensitivity can be stationed to the light incidence side to the thin film 
Records Department 4. Or the super resolution film of high sensitivity may be arranged to the 
light incidence side to the thin film Records Department 4. and the super resolution film of low 
sensitivity may be arranged between record film and a reflection film; 

[0049]In the case of the latter, compared with the former, when controlling the optical loss at 
the time of reproduction, it is advantageous, Since the thickness of record film is as thin as 
about 10-30 nm, many of incident light is penetrated to the reflection film side, it is reflected 
with a reflection film and this transmitted light usually returns to the record film side. Since it is 
greatly influenced by the multiple interference effect brought about with an interference film etc., 
the sensitivity of record film can reduce the path of the optical beam which returns from a 
reflection film to record film, when the super resolution film of low sensitivity has been arranged 
between record film and a reflection film. Therefore, the both sides of super resolution record 
and super resolution reproducing are realizable by the same optical system like the case where 
the both sides of the super resolution film of high sensitivity and the super resolution film of low 
sensitivity have been stationed to the light incidence side to the thin film Records Departrnent 4 
also in this case. 

[0050]When providing the laminated structure of two or more super resolution films in the light 
incidence side to the thin film Records Department like the former, not each super resolution 
film needs to be thicker than depth-of-focus D^, and its thickness of the laminated structure 

should be just thjcker than depth~of-focus D^. On the other hand, in the case of the latter, the 

thickness of the super resolution film arranged to the thin film Records Department 4 at the light 
incidence side should be Just thicker than depth-of-focus D^ and there is ho restriction in 

particular in the thickness of the super resolution film arranged between record film and a 
reflection film. However, the thickness of the super resolution film arranged between record film 
and a reflection film is less than depth-of-focus D^ preferably. 

[0051] As for the critical power of the super resolution film of low sensitivity, in order to realize 
the both sides of super resolution record and super resolution reproducing as mentioned above, 
when sensitivity provides two sorts of mutually different super resolution films in the optical 
recording medium 1 , it is preferred that it is several or more times the critical power of the super 
resolution film of high sensitivity. This is because record power and reproduction power differ 
remarkably. 

[0052]As explained with reference to drawing 6 . the laminated structure of the super resolution 
film of high sensitivity and the super resolution film of low sensitivity is used as the super 
resolution film 3. and when the laminated structure has been arranged so that the super 
resolution film of high sensitivity may be located in the light incidence side, the intensity 
distribution profile of the transmitted light can be made more sharp. If the relation shown in the 
inequality which thickness T^ of the laminated structure mentioned above is satisfied, such an 

effect can be acquired even if the optical recording media 1 are any of an only for 
[ reproduction ] type, and recordable type. 

[0053] As a laminated structure of the super resolution film of high sensitivity, and the super 
resolution film of low sensitivity, the laminated structure of Te film which is a super resolution 
film of high sensitivity, and the GeSbTe film which is super resolution films of low sensitivity can 
be used about a heat mode system, for example. When such a laminated structure is a heat 
mode system, it is preferred to provide a transparent dielectric thin film between each super 
resolution film, in order to prevent that the materials which constitute them are mixed. 
[0054]About a photon mode system, S content and Te content can use the laminated structure 
of several mutually different ZnSSeTe particle dispersion films, for example as a laminated 
structure which shows the super resolution effect to light with a wavelength of 405 nm. In this 
case, the ZnSSeTe particle dispersion film with more [ content ] Te content which has less S 
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content is used as a super resolution film of high sensitivity, and the ZnSSeTe particle dispersion 
film with less Te content with more [ and ] S content is used as a super resolution film of low 
sensitivity. If the energy gap (electron transition energy) of a ZnSSeTe particle dispersion film 
has much Te, it will become narrow, and if there is much S, it will spread. Absorption saturation 
can be produced by such low power that there are few differences of the energy gap and energy 
of irradiation light. Therefore, the above-mentioned laminated structure can be obtained by 
adjusting S content and Te content as mentioned above. 

[0055]When the optical recording medium 1 mentioned above is CD, the wavelength lambda of 
the laser beam which the numerical aperture NA of a focus lens is 0.5, and is used is 780 nm. 
Therefore, the effect mentioned above by making thickness T^ of the super resolution film 3 

thicker than 1.56 micrometers in this case can be acquired. When the optical recording medium 1 
mentioned above is HD-RAM, the wavelength lambda of the laser beam which the numerical 
aperture NA of a focus lens is 0.8, and is used is 410 nm. Therefore, the effect mentioned above 
by making thickness T^ of the super resolution film 3 thicker than 0.32 micrometer in this case 

can be acquired. When the optical recording medium 1 mentioned above is DVD, the wavelength 
lambda of the laser beam which the numerical aperture NA of a focus lens is 0.6, and is used is 
650 nm. Therefore, the effect mentioned above by making thickness T^ of the super resolution 

film 3 thicker than 0.90 micrometer in this case can be acquired. 

[0056]According to the above-^mentioned theory, the effect of this invention becomes so 

remarkable that the thickness of the super resolution film 3 is thick. However, actually, the 

transmissivity of the super resolution film 3 to the light more than critical power P is less than 

c 

100%. If it puts in another way, even if it is the light of high intensity, it will decrease with the 
super resolution film 3. Usually, since such attenuation differs according to the material used for 
the super resolution film 3, the upper limit of the thickness of the super resolution film 3 is 
suitably set up according to the material to be used. 

[0057]When the above-mentioned optical recording medium 1 is an only for [ reproduction ] 
type, the thin film Records Department 4 is the reflection film in which the pit was established in 
the field by the side of the super resolution film 3 as a recording mark as mentioned above. As a 
material of this reflection film, metallic materials, such as an aluminum alloy and an Ag alloy, can 
be used. When using light with a wavelength of 650 nm as regenerated light, metal, ceramics, etc., 
such as Cu, Au, and TiN, can be used. A reflection film can be formed by sputtering process etc. 
The thickness of a reflection film is usually not less than 50 nm, and, in many cases, is set as 
about 100 nm. 

[0058]When the above-mentioned optical recording medium 1 is recordable type, if the thin film 
Records Department 4 has record film which can record information once like the record film 
which record of information is repeated and can perform it like phase change record film or a 
magneto-optical recording film, or pigment system record film, restriction in particular will not 
have it. As a material of phase change record film, GeSbTe and AglnSbTe are typical, and 
TbFeCo is typical as a material of a magneto-optical recording film. In the former, optical change 
differs between the super resolution film 3 and the thin film Records Department 4 in that it has 
memory nature to optical change being fundamentally, maintained, while continuing the optical 
exposure at the latter. 

[0059]When the thin film Records Department 4 is possible for record of information, in addition 
to record film, the thin film Records Department 4 usually has a reflection film. A reflection film 
is arranged so that record film may intervene between the super resolution film 3 and a 
refiection film. As a material of such a refiection film, what was related with the only for 
[ reproduction ] type and was explained can be used. 

[0060]When the above-mentioned optical recording medium 1 is recordable type, it is preferred 
to adopt the structure which pinched record film with the interference film of the couple for the 
purpose of optimization of the optical property of the thin film Records Department 4, protection 
of record film, etc. As a material of such an interference film, when record film is phase change 
record film, generally ZnS-SiOg etc. are used, and when record film is a magneto-optical 
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recording film, generally SIN is used. 

[0061]In the optical recording medium 1 mentioned above, it is preferred that the reflectance in 
the interface of the transparent substrate 2 and the super resolution film 3 is set up lower than 
the reflectance in the interface of the super resolution film 3 and the thin film Records 
Department 4. In this case, even if it does not carry out focus adjustment in particular, a focal 
position can be automatically doubled with the interface of the super resolution film 3 and the 
thin film Records Department 4. Regulation of such reflectance may be performed by carrying 
out by choosing suitably the material used for each component, or providing an antireflection film 
between the transparent substrate 2 and the super resolution film 3. 
[0062]A refractive index consists of material which is n^ . and an antireflection film is a 

at 

transparent thin film whose thickness is a lambda/4n^^ grade. An antireflection film can be 

formed by sputtering process etc. and can mention ZnS-Si02, SiN. SiO, AIN, AlO, TiO, etc. as 

the material, for example. Although an antireflection film may be layer structure, it can acquire 
the more prominent acid-resisting effect by considering it as the laminated structure laminated 
so that refractive indicees may differ mutually among what adjoin each other in two or more thin 
films. 
[0063] 

[Example]Hereafter. the example of this invention is described. In each example described below, 
the optical recording medium which has a super resolution film of the optical recording medium 
and photon mode system which have a super resolution film of a heat mode system is produced, 
and each dynamic evaluation is performed. Before describing each example separately, first of all, 
the super resolution film used in these examples is explained. 

[0064]In the following examples. Te film was used as a super resolution film of a heat mode 
system. As a super resolution film of a photon mode system, The senriiconductor particulate 
dispersion film which distributes CdSSe particles in an organic matrix and it becomes and in 
which an optical response is shown to light with a wavelength of 650 nm, and the semiconductor 
particulate dispersion film which distribute ZnSSeTe particles in an organic matrix and it 
becomes and in which an optical response is shown to light with a wavelength of 405 nm were 
used. 

[0065]Te film which is a super resolution film of a photon mode system was formed by sputtering 
process. More specifically, Te film was formed by heating a substrate with IR lamp at the time of 
sputtering as a thin film of the crystalline substance which has predetermined thickness. Since it 
will fuse if laser heating of the Te of this crystalline substance is carried out, and that extinction 
coefficient falls, transmissivity increases in the fusion zone of Te film. Since crystallization of Te 
advances promptly, fused Te returns to Te of a crystalline substance, shortly after ending 
heating. As for the transmissivity of Te film, it is possible to make it change reversibly by such a 
principle. 

[0066]On the other hand, the above-mentioned semiconductor particulate dispersion film was 
formed by performing the preparation process which prepares coating liquid by an organic 
synthesis method using an organic metallic compound as a raw material, and the application 
process which carries out the spin coat of the coating liquid on a substrate one by one. If a 
semiconductor particulate dispersion film is irradiated with a laser beam, by electronic excitation, 
excitation level will be saturated with an irradiation part and transmissivity will rise by it. After 
ending an optical exposure, it returns to the original state by deexcitation. As for the 
transmissivity of a semiconductor particulate dispersion film, it is possible to make it change 
reversibly by such a principle. 

[0067]The coating liquid used for formation of a semiconductor particulate dispersion film mixed 
the solution of the organic metallic compound containing each element which constitutes a 
semiconductor at a predetermined rate, and prepared it by carrying out temperature up to a 
suitable temperature. According to such a method, the coating liquid in which the semiconductor 
particulate was distributed in the liquefied organicity matrix can be obtained. This coating liquid 
was an undiluted solution, or the spin coat agent etc. were added, and concentration adjustment 
was carried out suitably, and they were used for it. The thickness of the semiconductor 
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particulate dispersion film was controlled by the degree of dilution of coating liquid, or the 
number of substrate rotations in the case of a spin coat. 

[0068]Next, the characteristic etc. of the super resolution film used in each example are 
explained. These characteristics were not obtained about the super resolution film formed as 
some optical recording media, and are obtained about the super resolution film sample which 
forms only a super resolution film on a substrate. 

[0069]The semiconductor particulate dispersion film was produced as a super resolution film on 
the same conditions as carrying out in the following examples, and the mean particle diameter 
and particle size dispersion of the semiconductor particulate were investigated about each 
semiconductor particulate dispersion film. As a result, when any of CdSSe particles and 
ZnSSeTe particles were used as a semiconductor particulate, the mean particle diameter of the 
semiconductor particulate was about 3 nm, and particle size dispersion was less than 10%. When 
the above-mentioned heat mode system and the thickness of the photon mode system super 
resolution film were measured on the both sides of the palpation type thickness gage and the 
optical thickness gage, the result obtained by these thickness gages was in agreement in less 
than 1 0% of accuracy. 

[0070]Next, the super resolution characteristic of the super resolution film sample was 
investigated. That is, using the high-power gas laser system, a beam diameter is several 100 
micrometers, and power density irradiated the super resolution film sample with the laser beam 
with a uniform wavelength of 650 nm within the beam spot, and the relation between irradiation 
power density and transmissivity was investigated. The result is shown in drawing 7 and drawing 
8. 

[0071] Drawing 7 is a graph which shows the relation of the irradiation power density and 
transmissivity which were obtained about Te film of 1 micrometer of thickness. Drawing 8 is a 
graph which shows the relation of the irradiation ppwer density and transmissivity which were 
obtained about the CdSSe film of 1 micrometer of thickness. In drawing 7 and drawing 8 . a 
horizontal axis shows the irradiation power density P, and the vertical axis shows the 
transmissivity Tr. 

[0072]As shown in drawing 7 . the transmittance change of Te film is steep near the irradiation 
power density corresponding to melting of Te. On the other hand, although the transmittance 
change as Te film was not seen in a CdSSe film, the big amount of transmittance changes was 
able to be checked. When same evaluation was performed about Te film and the ZnSSeTe film 
using light with a wavelength of 405 nm, the relation almost equivalent to having been shown in 
drawing 7 and drawing 8 was obtained. 
[0073]Next, each example is described one by one. 

(Example 1) Drawing 9 is a sectional view showing roughly the optical disc concerning Example 1 
of this invention. The optical disc 1 shown in drawing 9 is an only for [ playback ] type, and has 
the structure where the super resolution film 3 and the reflection film 5 which is the thin film 
Records Department 4 were laminated one by one on one principal surface of the transparent 
substrate 2. 

[0074]In this example, when the numerical aperture NA of a focus lens is 0.65, dynamic 
evaluation mentioned later is performed about each in the case of being 0.85, so that it may 
mention later. In the case of the former, as the transparent substrate 2. that by which the pit 
was formed in the field in which thickness is 0.6 mm and the super resolution film 3 was formed 
as recorded information was used, and the optical disc 1 was obtained by forming the super 
resolution film 3 and the reflection film 5 one by one to the field in which the pit of this 
transparent substrate 2 was established. The transparent substrate (not shown) by which 
thickness is 1.1 mm and the pit was formed in one principal surface as recorded information on 
the other hand in the case of the latter is used. The reflection film 5 and the super resolution 
film 3 were formed one by one to the field in which the pit of this transparent substrate was 
established, and further, when thickness arranged the transparent substrate 2 which is 0.1 mm 
on the super resolution film 3, the optical disc 1 was obtained. 

[0075]On the basis of the resolution (**0.5x lambda/NA) of an optical system, in the case of 
which, the pit pitch was changed, and the signal of Duty ratio 50% of single frequency was 
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recorded on it. In the case of which, the super resolution film 3 was formed more thickly than 
depth-of-focus D^:. 

[0076]Next, dynamic evaluation of these optical discs 1 was performed by the method shown 
below. That is, after setting to a general optical disc evaluator the optical disc 1 first produced 
by the method mentioned above, focusing and tracking adjustment were performed by about 0.5 
mW of reproduction power, rotating the disk 1. Next, the CNR value chose the reproduction 
power used as the maximum by irradiating with the optical beam which has gauss type intensity 
distribution on the track in which the pit was formed in the pitch of less than the resolution of an 
optical system, changing power. Reproduction power can be set up so that the transmissivity in 
the light irradiating part of a super resolution film may become it is low enough and high enough 
in the beam-spot center section by this operation in a beam-spot edge part. The information 
recorded on the above-mentioned optical disc 1 by the reproduction power set up by such a 
method was played, and the relation between a pit pitch and a CNR value was investigated. 
[0077]The thickness of the material of the super resolution film 3. its thickness T^, and the 

transparent substrate 2 is collectively shown in the following table 1 about the optical disc 1 
which performed dynamic evaluation by this example. The wavelength lambda, the numerical 
aperture NA of a focus lens, and depth-of-focus of the regenerated light used for dynamic 

evaluation of the optical disc 1 are also collectively shown in Table 1. 

:0078] 

Table 1] 
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[0079] Drawing 10 is a graph which shows an example of the relation of the pit length and CNR 
value which were obtained about the optical disc 1 concerning Example 1 of this invention. The 
horizontal axis shows pit length among the figure, and the vertical axis shows the CNR value. 
The curve 55 shows among a figure the data obtained about the disk (2) of the above-mentioned 
table 1, The data obtained about the disk (2) and the optical disc which has the same structure 
is shown except the curve 56 having set thickness of the super resolution filni. 3 to 500 nm, The 
curve 57 shows the data obtained about the disk (2) and the optical disc which has the same 
structure except not having formed the super resolution film 3. 

[0080]Also in any of an optical disc which provided the optical disc 1 and the 500-nm-thick 
super resolution film 3 which formed the 1 .5-micrometer-thick super resolution film 3 when pit 
length was less than 500 nm so that clearly from drawing 1 0 . If compared with the optical disc 
which does not have the super resolution film 3, pit length can be shortened more. However, the 
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effects differ greatly by the case where it is referred to as the case where the thickness of the 
super resolution film 3 is 1.5 micrometers, and 500 nm. That is. by the thickness of the super 
resolution film 3 being 1.5 micrometers shows that it becomes possible to shorten pit length 
remarkable. 

[0081]Next, the disk (1) of the above-mentioned table 1 and the optical disc 1 which has the 
same structure were produced except the thickness of the super resolution film 3 differing. 
About these optical discs 1, thickness and mark length of the super resolution film 3 

investigated the relation with the CNR value (CNR50) about the pit sequence which is the length 
of the half of the resolution of an optical system. The result is shown in drawing 1 1 . 
[0082] Drawing 1 1 is a graph which shows an example of the relation between the ratio of 
thickness T^ of the super resolution film 3 to depth-of-focus obtained about the optical disc 
1 concerning Example 1 of this invention, and a CNR value, the inside of a figure, and a 
horizontal axis — a ratio — T^D^ is shown and the vertical axis shows the CNR value (CNR50). 

[0083]Generally. CNR needs to be not less than about 40 dB. even if it is a case where mark 
length is made into the length of the half of the resolution of an optical system so that clearly 
from drawing 1 1 — a ratio — CNR which exceeds 40 dB can be obtained by making T^/D^ higher 

than one. especially — a ratio — the case where T^/D^ is carried out about 1 .25 - about 2.5 

within the limits — CNR50 — a not less than 50-dB thing — the high value was shown. 
[0084]CNR50 — a ratio — if T^D^ becomes 2.5 or more, it will fall. This is since an optical path 

will become long and the optical absorption in a beam-spot center section will increase, if 
thickness T^ of a super resolution film becomes thick, and because it decreases in the process 

in which a part of light component which should be penetrated spreads a super resolution film 
and less than critical power becomes, therefore, a ratio ~ as for T^/D^, it is preferred that it is 

five or less, it is more preferred that it is three or less, and it is most preferred that it is two or 
less. 

[0085]Next, evaluation explained above was performed also about the disk (1) of the above- 
mentioned table 1, and (3) - (8). As a result, the tendency almost same with having been shown 
in drawing 1 0 and drawing 1 1 w as seen. 

[0086]In the disk 1 produced by this example, since the reflectance in the interface of the 
transparent substrate 2 and the super resolution film 3 was lower than the reflectance in the 
interface of the super resolution film 3 and the reflection film 5, it received without the interface 
of the super resolution film 3 and the reflection film 5. i.e., a recording surface, and the focal 
position was able to be doubled automatically. However, depending on the material used for the 
super resolution film 3, the reflectance in the interface of the transparent substrate 2 and the 
super resolution film 3 becomes high superfluously, and if autofocus, a focal position may suit 
the interface of the transparent substrate 2 and the super resolution film 3. Even in this case, 
although it is possible to double a focal position with the interface of the super resolution film 3 
and the refiection film 5 by performing focusing offset preparation, it is preferred to set up lower 
than the reflectance in the interface of the super resolution film 3 and the reflection film 5 the 
reflectance in the interface of the transparent substrate 2 and the super resolution film 3. 
[0087](Example 2) At this example, other examples mainly explain the effect of an antireflection 
film about a real proof and the super resolution effect of the optical disc 1 . 
[0088] Drawing 12 is a sectional view showing roughly the optical disc concerning Example 2 of 
this invention. The optical disc 1 shown in drawing 12 is recordable type, and has the structure 
where the antirefiection film 6. the super resolution film 3, the interference film 7, the record film 
8, the interference film 9, and the reflection film 5 were laminated one by one on one principal 
surface of the transparent substrate 2. The interference film 7, the record film 8. the 
interference film 9, and the reflection film 5 constitute the thin film Records Department 4. In 
the optical disc 1 of such a structure, the thickness of the thin film Records Department 4 
except the reflection film 5 is usually set to less than the depth of focus. 
[0089]In this example, the optical disc 1 shown in drawing 12 using a ZnS-SiO« film as the 
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interference films 7 and 9 was produced, using a GeSbTe film as the record film 8. using 1- 
micrometer-thick Te film as the super resolution film 3. The optical disc 1 which has the same 
structure was also produced except not having the antireflection film 6. 

[0090]The reflectance of the interface of the super resolution film 3 and the thin film Records 
Department 4 is 20% when the record film 8 is in a crystalline substance state, and it was 
adjusted so that it might become about 0%, when it was in an amorphous state. This is for 
acquiring high optical contrast between a recording mark formation part and an agenesis part. 
Thus, when the reflectance in a crystalline substance state and an amorphous state was set up, 
the average reflectance of the interface of the super resolution film 3 and the thin film Records 
Department 4 after record was about 10%. The reflectance in the interface of the laminated 
istructure and the transparent substrate 2 which consist of the antireflection film 6 and the 
super resolution film 3 in the optical disc 1 which formed the antireflection film 6 was about 3%, 
and the reflectance in the interface of the super resolution film 3 and the transparent substrate 
2 was about 15% in the optical disc 1 which does not have the antireflection film 6. 
[0091]Next, initial crystallization of the record film 8 of these optical discs 1 was carried out. 
Subsequently, the wavelength lambda of irradiation light is 650 nm, and the method that the 
numerical aperture NA of a focus lens was the same estimated these optical discs 1 as Example 
1 explained using the optical disc evaluator which is 0.65. 

[0092]As a result, in the optical disc 1 which formed the antireflection film 6, the focal position 
was able to be automatically doubled on the occasion of the both sides of record and playback 
to the interface of the super resolution film 3 and the thin film Records Department 4. On the 
other hand, about the optical disc 1 which does not have the antireflection film 6, the focal 
position was able to be automatically doubled to the interface of the super resolution film 3 and 
the thin film Records Department 4 in the state before record. However, focal position of after 
[ record ] might suit to the interface of the transparent substrate 2 and the super resolution film 
3, and reproduction might become difficult. 

C0093]Even if the optical disc 1 did not have the antireflection film 6, when performing focal 
offset control and carrying out focusing to the interface of the super resolution film 3 and the 
thin film Records Department 4, even if the length of the recording mark was less than the 
resolution of an optical system, the regenerative signal was able to be acquired by high CNR. 
However, in order to continue the operation stabilized without such adjustment, it turned out 
that it is preferred to form the antireflection film 6 between the transparent substrate 2 and the 
thin film Records Department 4. 

[0094](Example 3) This example proves the effect acquired when several super resolution films 
in which sensitivity mainly differs mutually are laminated. 

E0095] Drawing 1 3 is a sectional view showing roughly the optical disc concerning Example 3 of 
this invention. The optical disc 1 shown in drawing 13 is an only for [ playback ] type, and has 
the structure where the reflection film 5, the 1st super resolution film 3a, the 2nd super 
resolution film 3b, and the transparent substrate 2 which are the thin film Records Department 4 
were laminated one by one on one principal surface of the transparent substrate 1 0. The 1 st 
super resolution film 3a is low sensitivity compared with the 2nd super resolution film (or critical 
power is high). Although not illustrated, corresponding to recorded information, the pit is 
established in the field by the side of the reflection film 5 of the transparent substrate 10, and 
these pits are transferred by the field by the side of the transparent substrate 2 of the reflection 
film 5. 

[0096]In this example, the 0.1-mm-thick UV resin board was used as the transparent substrate 
2. This optical disc 1 has the structure to which the numerical aperture NA of the focus lens 
was suitable for the operation under the conditions which are 0.85. 

It can obtain by forming the reflection film 5, the 1st super resolution film 3a. and the 2nd super 
resolution film 3b one by one to the field in which the pit of the transparent substrate 10 was 
established, and finally arranging the transparent substrate 2 to it. 

[0097]In this example, the ZnSSeTe particle dispersion film was used as the super resolution film 
3a of low sensitivity, and the super resolution film 3b of high sensitivity. Compared with the 
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super resolution film 3b, S content in the super resolution film 3a adjusted the sensitivity of 
these super resolution films 3a and 3b, when [ higher and ] Te content lessened more. It 
presupposed that the thickness of the super resolution film 3a and the thickness of the super 
resolution film 3b are the same, and the thickness of the laminated structure which they form 
produced several mutually different optical discs 1. 

[0098]Next, the relation of the thickness of a laminated structure and CNR50 which the super 
resolution films 3a and 3b form was investigated by the method same about these optical discs 1 
as Example 1 explained, as a result — comparing with the data shown in drawing 1 1 — a ratio — 
Tg/D^ of CNR50 improves by 2-3 dB in the two or less range — CNR50 — a ratio — T^/D^ 

maintained the value of not less than 50 dB to 1.1 to about 3.5.. 

[0099]To thus, the screening effect by which an optical beam edge part is interrupted when the 
reason whose CNR50 improved spreads the super resolution film of high sensitivity. It is thought 
that it is because it was superimposed on the screening effect by which an optical beam edge 
part is interrupted and the intensity distribution profile of the transmitted light was made more 
sharp when spreading the super resolution film of low sensitivity, the ratio CNR50 indicates the 
value of not less than 50 dB to be — why the upper limit of T^/D^ was raised, It can be 

considered that it is because attenuation of an excessive light in the position which is separated 
from a focus since the power density of the optical beam center section in the position which is 
separated from a focus was set up more highly than the power density from which the optical 
constant of a super resolution film changes was prevented. 

[0100](Example 4) Drawing 1 4 is a sectional view showing roughly the optical disc concerning 
Example 4 of this invention. The optical disc 1 shown in drawing 14 is recordable type, and has 
the structure where the 1 st super resolution film 3a. the interference film 7, the record film 8, 
the interference film 9, the 2nd super resolution film 3b, and the reflection film 5 were laminated 
one by one on one principal surface of the transparent substrate 2. The interference film 7, the 
record film 8, the interference film 9, and the reflection film 5 constitute the thin film Records 
Department 4. 

[0101]The structure shown in drawing 14 is suitable when the numerical aperture NA of a focus 
lens is about 0.65. When the numerical aperture NA of a focus lens is about 0.85, it is preferred 
to adopt the structure which laminates the reflection film 5, the 2nd super resolution film 3b. the 
interference film 9, the record film 8, the interference film 7. the 1st super resolution film 3a, and 
the transparent substrate 2 one by one on the substrate which is not illustrated. 
[0102]In this example, the structure shown in drawing 14 was adopted and the polycarbonate 
disk with which an address pit and tracking grooves were formed of the mastering process was 
used as the transparent substrate 2. As the super resolution film 3a, thickness T^ uses the 

ZnSSeTe particle dispersion film which is 600 nm, As the interference film 7, the ZnS-SiOg film 

of 60 nm of thickness is used. As the record film 8, the GeSbTe film of 20 nm of thickness was 
used, the ZnS-Si02 film of 15 nm of thickness was used as the interference film 9. the ZnSSe 

particle dispersion film of 200 nm of thickness was used as the super resolution film 3b. and the 
AgPdCu film of 100 nm of thickness was used as the refiection film 5. Among these thin films, 
the super resolution films 3a and 3b were formed by performing preparation of coating liquid by 
the organic synthesis method mentioned above, and spreading by a spin coat one by one, and 
formed each thin film other than these by sputtering process. The optical disc 1 shown in 
drawing 14 as mentioned above was produced. 

[0103]By changing the presentation of a semiconductor particulate and making an energy gap 
into a suitable value, the sensitivity of the super resolution films 3a and 3b was adjusted as the 
critical power of the super resolution film 3a became within the limits which is 0.5-1 mW. and so 
that the critical power of the super resolution film 3b might become within the limits which is 7- 
10 mW. 

[0104]Next, the wavelength lambda of irradiation light is 405 nm, and the numerical aperture NA 
of the focus lens did the record reproduction examination to the above-mentioned optical disc 1 
using the optical disc evaluator which is 0.65. as a result — in the case where the pitch of a 
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recording mark is 1/4 of the resolution (about 300 nm) of an optical system — a not less than 
40-dB thing — the high CNR value was obtained. Except the thickness of the super resolution 
film 3a differing, two or more optical discs 1 which have the same structure were produced, and 
the record reproduction examination was done also about these optical discs. CNR and the ratio 
at the time of setting a mark pitch to one fourth of resolution based on the result obtained by 
this — when asked for the relation with T^/D^, the result similar to having been shown in drawing 
1 1 was obtained. 

[0105](Example 5) This example explains an available optical disk unit to playback of the 
information recorded on the optical disc 1 produced in above-mentioned Example 1 - Example 4. 
or record of the information on the optical disc 1 . 

[0106] Drawing 15 is a figure showing roughly the optical disk unit concerning Example 5 of this 
invention. The optical disk unit 21 shown in drawing 1 5 . The optical disc 1. the spindle motor 22, 
the focus lens 23. the half mirror 24, the laser light source 25, the photodetector 26, the 
preamplifier 27, the variable gain amplifier 28, the A/D conversion circuit 29, the linearity 
equivalent circuit 30, the data detection circuit 31. the decoder 32, the drive controller 33, It has 
the drive control system 34, the interface 35, the modulation circuit 36, and the laser driver 37. 
A beam shaping prism and a half-wave plate are required for the optical disk unit 21, when the 
optical disc 1 is a magneto-optical disc, light polarizer, an analyzer, etc. are usually required for 
it. but these members are omitted and drawn in drawing 15 . 

[0107]In the optical disk unit 21 shown in drawing 15 . the optical disc 1 is an only for [ playback ] 
type, or recordable type, and this optical disc 1 is supported by the axis of rotation of the 
spindle motor 22 removable or impossible [ attachment and detachment ] so that the 
transparent substrate 2 may serve as for figure Nakagami. The optical disc .1 may rotate at 
predetermined number of rotations by controlling the number of rotations of the spindle motor 
22. . . 

[01 08] Above the optical disc 1. the focus lens 23 which constitutes a part of pickup system is 
arranged. These pickup system and the spindle motor 22 are driven by the drive controller 33 via 
the drive control system 34. By the drive mechanism constituted in this way, the control, 
focusing, and tracking control of number of rotations of the optical disc 1 are made possible. 
[0109]In this optical disk unit 21, depth-of-focus D^of an optical system is shorter than 

thickness T of the super resolution film 3 of the optical disc 1. That is, thickness T of the 

s . . 

wavelength lambda of the laser beam emitted from the laser light source 25, the numerical 
aperture NA of the focus lens 23, and the super resolution film 3 of the optical disc 1 has 
satisfied the relation shown in inequality:Tg>0.5x (lambda/NA 

[01 10]It is performed by the following methods, record of the information on the optical disk unit 
21 constituted in this way performing the control, focusing, and tracking control of number of 
rotations of the optical disc 1 as mentioned above. That is, when recording information; the basis 
of such control and the user-datum signal first incorporated via the interface 35 by the drive 
controller 33 are transmitted to the modulation circuit 36. An user-datum signal is changed into 
a predetermined sign bit sequence in the modulation circuit 36. The laser driver 37 drives the 
laser light source 25 corresponding to a sign bit sequence, and, thereby, the laser light source 25 
emits a pulse form laser beam as recording light. 

[01 1 1]Recording light penetrates the half mirror 24, and is led to the focus lens 23, and 
convergent radiotherapy is carried out on the optical disc 1 . Thereby, the recording mark 
corresponding to a sign bit sequence is formed in the record film 8 of the optical disc 1. Record 
of the information on the optical disk unit 21 shown in drawing 1 5 is performed as mentioned 
above. What is necessary is just to change the output signal of the modulation circuit 36, the 
output signal of the drive control system 34, etc., in order to narrow and record a shortest mark 
pitch. 

[0112]It is performed by the following methods, playback of the information on this optical disk 
unit 21 performing the control, focusing, and tracking control of number of rotations of the 
optical disc 1 as mentioned above. That is, when recording information, the laser beam of a 
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reproduction power level is first emitted as regenerated light from the laser light source 25 also 
as that of such control. The power level of a laser beam is controllable by making the output 
from the laser light source 25 into pulsed light with a constant cycle, and setting up the cycle 
suitably. The regenerated light emitted from the laser light source 25 penetrates the half mirror 
24. and is led to the focus lens 23. and convergent radiotherapy is carried out on the optical disc 
1. It is reflected by the half mirror 24. and the catoptric light from the recording track of the 
optical disc 1 is led to the photodetector 26. and is changed into an electrical signal there. 
[01 13]The electrical signal from the photodetector 26 is amplified with the preamplifier 37 and 
the variable gain amplifier 28. and is changed into a digital signal after that in the A/D conversion 
circuit 29. Subsequently, this digital signal is removed in the jitter component which is filtered in 
the linear equalization circuit 30 and originates in a noise. The data detection circuit 31 is a 
digital disposal circuit which presumes a sign bit sequence by the maximum likelihood method for. 
for example, detecting data from the regenerative signal waveform equalized by the partial 
response. 

Specifically, it is a Viterbi decoder. 

The decoder 32 restores the sign bit sequence detected by the data detection circuit 31 to the 
original record data. Thus, the restored record data is outputted to the device exterior via the 
drive controller 33 and the interface 35. Reproduction of the information on the optical disk unit 
21 shown in drawing 15 is performed as mentioned above. 

[0114]The optical disk unit 21 shown in drawing 15 is recordable type in which the both sides of 
record and reproduction are possible. When using this optical disc 21 as an only for [ playback ] 
type, it is not necessary to necessarily form the modulation circuit 36. Any optical systems other 
than focus lens 23 and light source 25 are not restricted to the structure shown in drawing 15. 
and various modification is possible for them. 
[0115] 

[Effect of the Inyention]When the interface of a super resolution film and the thin film Records 
Department is doubled with a focal position by making thickness T^ of a super resolution film 

thicker than depth-of-focus D^, the super resolution film is made to exist also not only near the 

focal position but in a position with a big rate of changie of a beam diameter in this invention, as 
explained above. Therefore, according to this invention, the remarkable big super resolution 
effect can be acquired compared with conventional technology. That is. according to this 
invention, the art which can fully pull out the super resolution effect is provided. According to 
this invention, the art which can easily and fully pull out the super resolution effect is provided. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The graph which shows the ideal relation between irradiation light intensity and the 
optical response of a super resolution film. 

[Drawing 2] The graph which shows the intensity distribution of the gauss type optical beam after 
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[ before incidence to the super resolution film in which optical change shown in drawing 1 is 
shown ] a penetration. 

[Drawing 3]T he figure showing roughly the state where the light on which the optical constant 
converged the inside of a fixed field with the focus lens spreads. 

[Drawing 4]T he sectional view showing roughly the optical recording medium concerning one 
embodiment of this invention. 

[Drawing 5] The graph which shows roughly an example of the effect acquired by this invention. 
[Drawing 63 The graph which shows roughly other examples of the effect acquired by this 
invention. 

[Drawing 7]T he graph which shows the relation of the irradiation power density and 
transmissivity which were obtained about Te film of 1 micrometer of thickness. 
[Drawing 8] The graph which shows the relation of the irradiation power density and 
transmissivity which were obtained about the CdSSe film of 1 micrometer of thickness. 
[Drawing 9] The sectional view showing roughly the optical disc concerning Example 1 of this 
invention. 

[Drawing 10]T he graph which shows an example of the relation of the pit length and CNR value 

which were obtained about the optical disc concerning Example 1 of this invention. 

[Drawing 1 1] The graph which shows an example of the relation between the ratio of thickness 

of a super resolution film to depth-of-focus D^ obtained about the optical disc concerning 

Example 1 of this invention, and a CNR value. 

[Drawing 12]T he sectional view showing roughly the optical disc concerning Example 2 of this 
invention. 

[Drawing 13]T he sectional view showing roughly the optical disc concerning Example 3 of this 
invention. 

[Drawing 14] The sectional view showing roughly the optical disc concerning Example 4 of this 
invention. 

[Drawing 1 5] The figure showing roughly the optical disk unit concerning Example 5 of this 
invention. 

[Description of Notations] 

1 — optical recording medium; 2 and 10 — transparent substrate; . 3, 3a, and 3b — super 
resolution film;4 — the thin film Records Department; . 5 — reflection film; 6 — antirefiection 
film; 7 and 9 — interference film;8 — record film; 1 1 — optical beam; 21 — the optical disk unit 
22 — spindle motor; 23 — focus lens; 24 — half mirror;25 — laser light source; 26 — 
photodetector; . 27 — preamplifier;28 — variable gain amplifier; . 29 — A/D conversion circuit; 
30 [ ~ Decoder /; 33 /; 35 — Interface; 36 /; 51-57 — Curve / — Modulation circuit;37 — 
Laser driver / — Drive controller;34 — Drive control system ] — Linearity equivalent circuit;31 
— Data detection circuit;32 
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ism^comm^m ( bs^^^* - p ^ ) i ©^js^^^^pj 

[0032] ±i^® J: 5tc. s§a»fie2 tmmmms t 

.* (c^stiTafii^M3^ws*-r.5, 
iicM-ri>mimito%j:*)i>m<. */c. mm^m3a> 

3^v\f-2^m^:^ft<^ittiit?>^¥m-cit. 5fetf- 
m^<Dmm.'c$> /ci ^ . mmmm 3 ^mmr ^ ^ 

■rJ&to^; jBfl?lfelg|3{C3fel^-A l l=S:mmLfcm^. 

[0 03 3] cn{c>Pti.. ±M(Dmmm^^umotcm 
^. Eg^^>''7-*sPc,r*^iSF®e[©ja^»^jg*S3SL 

txtctLXi>. J:f3i«ui5g|?7N-7-Pc,^W-r.5{S^S 

m&i/tO^m.^^ P 7 T -C >'U * J: r - :/^c ^ © i 
•rsci*J-eff.S. )Q:*J. C©J:^jaJ8!ilg«. 3m&.± 

©ia<s^M^7feA*ffflij3&. e. wwffiijfci^t^f TH^^ffi.sjsi 
©SiK^3iSA*fWj3&» e> ffiWflWtciDjitr 3iiKfif>{cigT-r s 

[0034] -Aic. ±mLfc^izm^W 1 ©J; ^ mm^j: 

±MiMmmi^i(icisi.^x. sjgiefflsp4«> 

«$8©i2fii3!iinItg;5:fc©-C*-oTfe<fc<, ^IH*. ®^ 
«M3ffliJ©H{c^-7-i'iLTfc:'-y h*!|S:l^€>*a/cS 

*fMr*->-r^>j;i>, ieii oj«es©3i6iBii^j«» 1 

«s ffl^{fciB^^«ft-?>:>tfia^BlliJ«<*© J: ^ (clf fR©fB 
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©3tiBI5*g<*, SO\ fe*S^iB^i«<*©J:5K:t»#8© 

IB®?: 1 ^(dwj^ ciiHissmfi-m^m^^tim^ 

[0035] jlB^»fi2©W^i L/r». U 55;-5K4^ 

c t ^i-cp -s. ±fB3tiBigi«ft 1 ^m^mmmT$>i,m 

•5 . C © f h «r»MiB^gi54 ^JSI>fJS©^®tCiB 
10 liv-i7<hU-CK^-rSCi*ST>t?-S„ — ±iB:7^IB 

^i«i**iiaiinjttM-c&sj»^. as. SBja>K2©a 

[0 03 6] h--;» h-?'h^->=t^>i'i'*Jl/-:/7&5S:l^6n 

*-r. jy'^^^MS©— :&©aEa±(cui?;^ ni?:ji5fis-r 

0 ;^ ^ >>'^•^^l^^„ -e©?^, c©x ^ >^-<^mt^^rmm 

[0 03 7] uis: mmm^z jBft?«Eie3sc^ig 

tBisisi54 =i:nm-r?>fcit)<Drm=^mm-r^ ^©-cftor 
30 fej:<. gcc^i. mjmm^4Rzfmm^m3ti^fmm 

^^•-)i•c*-5r^)<fcl». ^«©»^. .s?gs«2«i^;>-r 

[003 8] ±iB7tlB^iiS<* 1 (CfcC^-C. ®«?mii3 

fc- h*- KJi5©ifM-r&^rfc<fc< . y 

[0 0 3 9] \i~-v'^-v^<Dmmtvx\-x. m7L\t. 
s bRo'T e u t(D^ms^.^^^mt^mm.. t^mit . 

iifi©jSl»Ge SbTeie. ?Si^JStt©A g O.fl. R 

«. ^^WKj;i3e)s^3*i*rai^$n. mmjSu'^'p 
50 '?:<Dyt^^mmmmt'cmt-r?>o setc. 
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[0040] —If. y*h \^m<oni^toxit. 

^m&<Dm^i^-j^^^^y h<p^^x\tAmy * hym. 

[004 1 ] ^^^^^-^^^tXie® 5 i=>. iSSe 5 0 n 

3KL^:5^t!(®<!:Ur». CdSSe. Cu,0. 

AgTe. SrSe. SrTe. CaSi. ZnTe> 
CdO, CdTe. GaS e, I nS. A 1 Sb. S b 
S e . C u Al S . Rl^Z n S i A s ^ci'COJ: -5 tj:^m 

LXIit. m^it. ZnSSeTe. CuGK CuB 
r. AgCK AgBr. Ag K ZnO. ZnSe. 
GaS. AlSe. AlTe. I nO. PbO. jSlZJ^T 

±m^i^mn-=HDmntbxmi>tnt^i,\ 
[0042] mmi^mL^^m.mit. »«a2 © 
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mjLM<Dm^-py^ f>=i- h ©BR©SS|5I4BK«: J: r> 

xmm^^x$>i>. 

[0 043] ¥2i<*SS«^^©iK[a* J: O/hS < L/C* 

^{mm^ma, <DM^<i:<omm(tcr^cttj:^f)ix 

U^tb. RV^^^'&!^tj:t'iCj:-oXmW^mx$>?>^ tj: 
10 is. i^Tti(D^f^x$>-oXii. '^^^(0^!$.t^$>^mm. 

-(xaM^'&m^Bcttiixti. 

[0044] mmwimsit. ^t uxn^miicmm^^ 

It. U -Cf B^I^{CjB)g<^5b!»**if# 6n -5 J; 5 (CJ^S 

20 [ 0 0 4 5 ] m^mmm<D^^mt^ i {c*ji,>-cb. n 
-i^ (f ^r h) %SiBfii-7-i'ra©iffl|ig?fciei5a>r?^i!Su 

[0046] ifc. IB^O'Si©S7^*SnJtfeAd:, f 

fo^i^pJt^©. 1 {c*j»,»r. i 

30 </J^$<-r-5CtBBi|-C*S. b5&^L^c*56.^IB^ 

[0047] 3 iBignjtgM©7feia^i®{* i (cfci^ 
■c. m^it. ^tox%mmicm.m^nmiimi^>ti?>j: 

rsm^simobxtm-r cmijifi-^mxibi,. com 
nm<>cmmri>^^mtm-<Dye^mximi.>'$^m 
mxmm-ri>ct*immxibi><ox. ^icmmn>^ 

40 ^2^i»SiJtc. l^-AS«:J:»5./jN$< 

[0048] 3fefBffl^i«fi: 1 ijiiim°smmx&i,m^. 5fe 

(clBifi U/c <fc 5 (c. ^^mw 1 {c^«3&«SI»k:M?c s 

z:«lJU:©)@)^»ll^KW -5 c i (c J: 0 . P-^t^^iR 

cf-e© J; ^> Ji-y- X© V- ij» i 0 ria^ s ntcmi'&m 
so ^mm^m&^4icMoxi/t;KSimicms.o. (sssa©s 
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[0049] m^com-^. Bu^ictb^r. n^m<D%m 

/f « 1 0 ~ 3 0 n m«gf <!:?it(,»/c&. XM^<D^ < «S 

10 0 5 0] mm<Dj:'>icms^iEmi!iicML-c^Amm 
fiMtt^ci^o fib. iBiiijaismMiop^ccieg-r-SjB 

[005 1 ] ±iS©J: 5{CjBJg|feia«iRCX)ajB<^S^© 

-sna©jH»?«ia*s:i:t^«^. ig®a©e»m)ji©isg 

W - «lSiSS©S)»^ji©l^gl1^/^• -7 " ©^fgJiLhr 

[0 05 2] mB^^mvxmMLfcji^ic. m 
mmmtLxm^&<Dmmmmtimm<Dmmimi. 30 

-C€t2>o C©J;^^d:5aim». -e©SB^ji©M;»T.*s 
1 *ifi^#fflMsafiB^-5j|iM©ii-rn-c«)or«>» 
[0053] iai^©aft?«M i (s®^©a^smM t © 

li;j®g©a<^^M-C&.STell<!:®SS©ajS^)l 40 
■C*^G e S b T e ll<i:©aja^jS^ffiffl-r-£>C <b*s-C 
#5. ^*J. ^©J:^rj:aJg«ji*it-h*-K3gt?* 

[0054] 7 * h KlKfCoi^rt*, j^S4 0 5 

n m(!y%<^L^\^xm^mi^^mtmWm.t . «^ 

n S S e T eS{«i-?^t$i|ji©mS^iS^^fflT-S C 
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S*U'3i^liZnSSeTe ^«i^^tJMWi^®g©a 

WM*i<l: Z n S S e T e ^sa^tJfi^ttig^g 

©iafi?»M<!:Lr^ffl$nS. ZnSSeTe^a^^ 

ISfn». ^©x^Jb+'-^> y 7'iM*f7fe©j:.^ol/+*- 
t©M*Si!>^ct>Sim vx'>7-"C*i; S-&€» C i *st?tr 
5. b/c*i-t>r« ±fB©<i:^fcS^WSRO*Te$WS 

[0055] ±^L/)fc3KiH^«H* 1 *iC D-C*SJ©^. 
jfeSu>X©|§Pt5cNA«0. 5r*>«3S.-o<^^SU 
— tff-A©jgSA«7 8 Onmr&S. Lfc*5-jr. 
C©«^. afl?^M3©KJlT.*l . 5 6MmJ:0*> 

^ft*u>x©ggp^NA«o. 8r$>oa-oMffl-r 

'fl^-A©jg^SA»4 1 0 nm-C*^„ b/c*i^ 
r: jBW«lll3©|g/lT.«:0. 3 2/imJ; 

<I^U>X©raPISNABO. BfifeDM'O^r 
SU-1ffcr-A©jgSA«6 5 0 nm-C*.S. \j1cifir> 
■C. C:©»^> eiS^)S3©M/lT.^0. 9 0umcfc 
0 ;S < T -5 C <!: <fc 9 ±a L fcnmi:W C i *S-C # 

[ 0 0 5 6 ] :*:^B^©^»«. ±iB©®l&K: cfcn«. jB 

3 ©MiS*W i^mtmmttj:;^. t U *^ 6 . 
^^S«)CC«. ESI^^N-y-PcUJh©3fe(C*ft--Sjffl)l?^M ■ 

3 ©jgjfi^tt 10 0 * s , ^mrtiit. mtm 
(o^vs>-y-ci>mmmm3-cmm$i-i^. as. ^©i: 
^ j&?g^»ja)s«M 3 icffiffl-r ■sttiNficf&Drsife-s© 

■C. aiS#M3©Mll©±Rg<ii«i^-r-2.tt?4fcic.Dr 

[0 05 7] ^nim^mmi^ i 
«jsiB«^4»> ±iai©j:^{c. mMmm3m(om 

c<omim<Dtint ur«. a i ^^a g^^ct-© 

x.«?^?S6 5 0 nmO^fe^r^-rSia-^iCtt. Cu. A 

r?fj^-r^ci3&i-c#s. s*tig©)SJi«. 3i^»5 0 

nmJjLh-C*i3« ^<©1S^. 1 0 0 n mS^tClS:^ 3 

[0058] ±.mmimmi^ i ifiSBmojmiv$>^m 

^. ailSiB^ 4 WtB^<kiBM^M-?>iKfiSmiafli)g^c i'© 

J: ^ 4cwifi©fBSS€:^ «3 ii Ltf ^ c t ifiBjmuMmmm 
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JSC^. ^m<\:Mimm<OtintVXitG e S b T e •^'A g 
I n S b T e *sfi^Wr & <0 . ^mM^moUUi. b 

[0059 ] SlgfBi5SP4*im?gOfBSt*ioJtl^5:fc©r 

as. aEjeiBiigi54 »iB«feM{c»n^rs*fiS lo 

[ 0 0 6 0 ] * A:. ±^mmm» 1 * 

n s • s i o.?ai*5-^(cfflue,n. imm^^m^ 20 

[0 06 1 ] ±mvtc^mmmw 1 tc*j«,»r «. sisa 
« 2 iiB«?«jii 3 i (omsicisv} i>wmmifi. i&mmm 

xiSMb^c < i feM,^.tlg*aWiefjK:jS<S^M3 i^M 
^^4<!:©|ftHtC-^to#^Ci*s-C*S. C©J:^!& 

mmm 3 i ora{cs*ti»±is^a:w -5. c t «: j; 0 tf o t 30 
[0 06 2] swKi±JK»> mmmj^n.r-ch^mm^ 

^OimtbXkt. m«. ZnS • S i O,. Si 

N. S i O. A 1 N> A 1 Ov SO'T i OJ5:i'*WS 

ic^tji h^^icfmb-cu i>mmmm. i -r -s g i «: j: 

[0 063] 

=srW-r-53iciBiiii^s,iy^7 * h Y^(DmmiSim^ 

5. #IISS«a|«:-:)(,»-c<i^«:i54gg-rs©{c^it%. 4^ 

[0064] vATommm-ciiX. t - f*- k*©®)» 
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.^©aW^Mi LT«.. C d S S h y 

x^^m^^m-^^mwm&i-^wm.. RZ^. Z n S S 

iSfi4 0 5 nm©7fe(C*rL-C5fe^je§^r^T^(mfe 

[0 065] 7* h>*-.K^©^^M-C*i,Teil 

it. T e f ^ y >i^^K:S«?r I R^>7't? 

ttll^T S C i (C J; 0 . S©J¥ S ^ Wr ^ ifSa%«©^M 
ibrj^fiRU/c, ^c*j. C©igS«©Te*lx— tfijn^ 

■r«><!:^iiiur-e©?ss«^iS3&jffiT-r-s/cS), xejg© 

iS-feiCigSK©.Te(c:^S. TelS©ai3g^». C©<t 
[0 066] ±fB©4aS<*SS[iK[^^i{5M«. mWi 

fc. ^i^mL^Wimiicu--*fyt^fmr?>t. mm 

5u©tfc^>'^iR5. ^}^^»^*S^«i^^^t5(M©Sia^«. c 
©J; -5 /jms-CDjjMWtc^ffcs i±^ct *s njsgr * -5 , 

[0 067] ^mi^mm-^WLm<mmcm^>^mj:.m 

*#7nm*^tyW*8^{b^iBj©^ 

?g*HiTS©iii^-c?i^ ^e^Ajjasfc^ja-r ctic 
j:-z>xmmhtc, c<Dj:^r£^m<:cjz^t. mvim^-^ 

mwmL^^nm<Dmmu. ^iM©#«?s-?>xf>=j 
[0068] 'Aic. ^mi^mxmmr?>mm^ji^<mni 

©-gPi bTff$^lx/c:e^^lS^C-oi,irf#6n/c^©-C 

< . M^icmm^m(D^&m^oxtj:i,mm^m: 

■^^>7•J^{c-:3l,»•r^»e>n:fefe©r*s. 
[0 069] ^:ir<Dmmmx'i7^(otmc^n'xmmm 
f^tLxmmwmi'F^wim'Sritmb. ^n-en©^* 

S S em^^RUZ n S S e T e ^i&^^©l^-rn«:ffll» 
fc«-^fCfcti-Cfe. 4^2ii4:Sli«i[-?©¥i^ffi»3nme 
Kt?*0. iKtS^t5(»l 0%tirtr&-5/c. i^iiB. ±fB 
©t- h*- l^mt^y* K«jBfi?«lll©Mff 
?rM^^limitSO'3K^M/fW-©jR:^-ejBJSLfci c 
6. ■etie.MWit«:J;-5T?i6n/£:te««l 0%Ji(F«3© 
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[ 0 0 7 0 ] ;^{c. mm{^m-*)->-y)\^<Dmmimi±^^ 

ffi^#Mlf>:'Vl'K:t*-ASJ&5|^l 0 0 Mm-C*«3 
5 0nm©U-1ft:*-A^MWLT. M»=t>'-5'7-?5S<!: 

[0 07 1 ] a7«. //m©Telg(CMLr»e. 

n/cMW>' ^" "7 - ffiS i i ©H^^^-r ^ 7 r * 

6o $/c. 08 Mff 1 MmOCd SS eMtcML/T 10 
r*?>, i5:4B. 07RUSM8{c*ilir. Stlii WJlStM- a 
[ 0 0 7 2 ] S 7 (CTi^-r J: ^ fC. T e MOSiS^^^L 

«. T e ©;gii!(c>pf ts-r SMI^^^• -7 -25Sjafii-c,miK-c 

oUT?gfi4 0 5 n m©7lc%«6ffiLr|5)«©M^tT-o 

fci c 6. mimifm slicmhfcoil mtm^<D's&%ffi 20 

[0 07 3] ^^fc. ^mmmic-^^^x . mAmnt^. 
(.^m 1 ) 0 9 ^mmoymmm 1 icm^^y" -< x 

ia»0ii3 t^MIBMig|54,-C*^,Jg|*M5 3&sjlB;XS)13 

[0 0743 3t^0ir«. f^^-r 4 J; 5 «• . ^^-r s 
w^m>o. 8 5f &-5is^©^n-en{co(,»rtT5. 30 

r S C i JC J: o T:M£f' ^ X 1 — :^r. ft#©tS 
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UfjBfi?<^jg|3*Jli:;^fiSML/. fa»mig3±(c^ 
^itmiifiO. lmm-C*SS?BS=K2«:ffig-r5Ci 

[007 5] fdcfc. c»-rn©J«^(cfe(,»r fe. %^jh(o 

^«?«6(^0. 5x A/NA) *Sm<bL-C. Dii t y 
it 5 0 %©#— SiS?IS©ft-^;& f 5. h f 5^ ^%^fb3 -1* 
riBIStfco t^rti©is^tc*jt,i-c*>. j&fl^H^M 

[007 6];>[{c. jyTfc^^:^rffi«:j;o. cne^fef" 

h itJi^gp-C+^{Ci« < .J J: ^ (CffS-'S •7 - ^^^-r -5 

ciAs-e^s, c©j:5^c:^ri9sei.?tw^/N->7--c 

iiBp^:?" ^ X ^ 1 tc IBIi 2 n/ctff $B©S^*tfl, » . f. 
h b- 5^ i C N Rfii i ©M^^iS'Nifco 

[007 7] i^cfc. JilT©a 1 tc. *lliS{?!lra)&f)Wffi 

^©i^T.MWcM^s^2©;»§*Si«?)-C/T^-r„ * 
/c. m. 1 tc«. -< X 1 ©tbe^SWcffiffl U /tll^fe 
:)t©j^SA. M.#.U>X©|BPtS[NA< SlOm^^SD 

[0078] 
[«1] . 
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mmmm 




A 

(run) 


N A 


D f 

(ma) 


mm 


mmm 


K 
V 

1h 


{!) 


TeJK 


l.5x103 


0.6 


650 


0. 65 


770 


(2) 


CdSSem^ 

mm 


1,5xlo3 


0.6 


650 


0.65 


770 


(3) 


Ten 


1.5x103 


0.1 


6&0 


0.85 


450 


(4) 


mm 


9xto2 


0.1 


650 


0.85 


450 


(5) 


TeSl 


9x102 


0.6 


405 


0,65 


480 


(6) 


ZnSSeTe 


9x102 


0.6 


405 


0.65 


480 


(7) 




5xl02 


0.1 


405 


0.85 


280 


(8) 


ZnSSeTe 


5xl02 


0.1 


405 


0.65 


280 



[ 0 0 7 9 ] 0 1 0 ». 4^mM(Dmi^m l icmi>yty= -t 
I|g5 SBiffi^lOf^^xe? (2) {CO(,»Tf#6n/c7=' 

tutcctimiitT'-f (2) iiniiicD^ji^wrs 

iBj!?«y||3*SWJ&*>r>fcCiJWi1-ttf'^Xd' (2) i 

[0 0 8 0 ] a i 0*>e.Bje.*i»5:J:^fC. f-^ hS^SrS 30 
0 0 nm*S8<b L/c«^; 1 . 5 Mm©iBJg||E)13 
*tS:Wfc31c7^-< Xi' 1 RZJ^m^ 5 0 0 nm©0Jg^|g3 

[ 0 0 8 1 ] efiS^M3 (D®J5*s^^c ?> C t&.9\- 40 

«±iB« l<D^^:^i> ( 1 ) ilSl^OlfjS^Wr-STfeT" 

1 ^f^b/c. cn^Ttf'-f xd? 1 (cot>-r. m 
©fisr&sf v h^jfcH-r^cNRfii (cnrso) 
[ 0 0 8 2 } 0 1 1 tt> ^^^^(omm 1 

3 ©M/IT. CDtbi C N Rffi iOM^©— tfH^&ij^f 
ttCNRffi (CNR5 0) ?:^L/rt,»-S. 50 



[ 0 0 8 3 ] — CNR«4 0 dBSSJW±-C*-5 

ibT./D,^l J:«3*>iS<t-SCiK:j:ip4 0dB 
^±IBI-5CNR^^#^Ci*s-C#S. !RfK:. ibT./D, 
2 5~*«J2. 5©j6Hrtil./ctS^W:«. CN 
R 5 0»5 0 d BJy±4>©liSl,^ffl*^L/c„ 
[00843 J^cfc. CNR50tt, J:bT./D,*52. .5 

*giJ'c©^®iix*5itjn-r6/c*> Ruf. ^Tkt^^itWL 

5JWT-e&^Ct*iW*U<. 3iJlT-C*.-5Ci*J<fc») 
»*b<. 2Ji^T-r*^Ci*s«*>fiF*l.l»„ 
[ 0 0 8 5 3 ^XfC. Ji(±iJiBJL/clfffi^±iBa i ©t'-* 

(1) . (3) ~ (8) «:ML/t:4>tfofc. ^-cM 

HlORC^Hl 1 tC7j^L/c©<!:SaiSJ«®MrnJ*sa 

[0 08 63 Jifc. 3js:^0!)r{'P^L-/c7' X 1 
». ®BJS«e2 <!:ja»?#J®3 <!:©^iBK:tet:tSSSf¥ 

^^M3 iS*fM5 i©WMtc*sl^ SSM^i 0 
*)fi*^-3/cfci6. ffi{S^M3<«:JSWI«5<h©|?ffi. 

Ai-ctr/c. L,fpl>tsiifih. a»lfeK3fcffli»6l!tf4{cj: 
iSIS^MS i©l?ffiCcM*fi[S*s^-pT US -5 Cti)^ 

^ c i(cj:orj@^^K3 tKmm^ t(D^micm}^M 
m3 t<D^mici6ii i>mM^^mmi^m3 tm^ms t 
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[0087] immmz) ^^mm-at. ^tc. jswrs 

[ 0 0 8 8 ] 0 1 2 *^BJ<D|lig«^2 iC^^^f < 

b-Ct^^o ^C*J. iB«ijS8. T^M9. SO' 

[008 9] 2lE|gt60!|-Ctt. jSMHSMS i 1 u 

m©T e]g?:fflt,\ lafiiliS i LtTG e S b T e^^Srffl 
T^M7. giL/TZnS • S i o.M^fflt^ra 

1 2 {c^T?^7^-f ;^ 1 ^im\^tc. %tc. immicm 
[0 090] ti^. mm^mz tmmm^A ta>mm 

(omm^t. SH^MS 55SMS®ttS§«:*S«^{c 2 0 % 
r * D B-O^^aStrntC* S^^tCSS 0 % <!: 3i S J: ^ 

i c 5 . immc^\-i hmmm 3 i ?ifMffi«^4 i © 

^B©^;^ef);^cJg*f^«l 0%SS-C*-:>yc„ ^fc, S 
*fP;5±M 6 ^Wt.mcit'f ^ ;^ ^ 1 . j5*f P;5jhffi 6 R 30 

K.^U\.-^%'f -<7.t> 1 -CB, S^^MS iSHj^SE i© 

[009 i];^{c. cne>7tf=-f ^^i' i©iBfiiM8 5&ij? 

RliSal^bt/c, :;^l^r% M*t76©jg?SA3&5 6 5 O nm-C 
:fe*l'>X©iap|^NA*5o. 6 5-r&^7^7"^ 
X ^7 ffffiti^rfflC UStFH 1 T?lfiBj 0 fc© L mWDljTA 

[0 092] -e©M*. jS*fR§±ii6 ^gC^/c^tiT^-f :^ 40 

1 -c«, iBI^SO'W*©>?X:^(c^b, e)S«M3 iff 
®iafflSiJ4 <b©^®(c>Ftb-rsKiSt>(cjij^.&g;&^*3ii 

1 (cMb-c«. ie^mi©t>i«-c«ja<»^M3 i 

tmmmm: 3 i ©#iS(cM*fl[g7!)i!^ ^ -c l * i^w^js^ 

[009 3] ^c*>\ ^7.i> \ 3&5Jg:*fK6±M6 
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0M3 i®KiaiSSP4 t<DWmViy *--iJly:y{fti\ 

iBiS-7-i'©s$*s^^i^©5^{gtg*?g|-c*or^ 

6. -e©<fc^!&3Sll!Q:U-CS5tL/cttf'g^i8ti^^S:tj6 
tC » . 2 <!: SHIBIa^ 4 i ©ra{CJ5»tl?6ihlg 6 

[0 0 9 4] (.wmrnz) ^mmx\^. aecc. sc^tc 
®s©s^c ■5^ss[©jfflfl?«ii«-sa Lfc«^tc^6n-5 

[0 09 5 ] 01 3B. *^BJ©^{a|3Cce^^^7'^ 

;^^4:«!iBset>tc^-riiss-c&s. si stc^-r^fe-r^ 
X 1 ttWSfe#fflSf-c* o T. 1 0 <o—:fs<D^ 

®±(c. SEMfa^4-C*-5,5lfM5. ||1©®^#M 

3 a , n 2 ©e^^ji 3 b , Rzfmmw(s. 2 ttmxmm 

$n/c«i^4WLrt^S. j5:*>\ lll©eM^K3a» 
ll2©jBjg«M«:it'<-CffiS^K-C*S (^t,»». 

©s*fii 5 ffiij©M{c«iaist»fEfc^^is ur f h *3S:i:r 
hti-cte'o. c n e> f --^ h «si*M 5 ©oSbjss 2 finj© 

[009 6] *3Ufe{«i-ctt, mmw^zt c-c. 

0. lmm©UVlSligSfi?^{^fflL/c„ C©7t:f"-<;3^i' 
l». M.'iiU>:^©gaP^NA*50. 8 5-e&^^T 
-C©BW1f«:Jil,?i:«jg;grWU-CfeD. 0©f 

■> h timi-f hinfmi<c , s*fM 5 > ^ 1 ©e»«M 3 

a. Ri>'ll2©®jg^M3 b^»^MU, igmKTjgBj 
»«e 2 ^leisir S C i {C J: 9 ff S C 1 3&5-C# ^. 

[ 0 0 9 7 ] *yt. *si*60irtt. mm.<ommw3 

aimmmm<Dmmi^mZ btOXZ n S S e T e^ta 
^^tm^^bfc. ■en6jSIS^IK3a. 3 b 

S ^^«3&s<i: «5 iij < floT e ^WSjO* J: 0 ii>J5: < "T -5 C 
i{Cj;«3pg5L//c. $/c. e^^M3 a©{i/*<i:ea?^ 
®3 b©Jg/»<!:tt|^— iO, ^ne>3&5JfM-r-5S®«ii 
©|gJP*S5t>{C^^c-S1t®t©)fe7=^ 1 ^fRKU/c. 
[0 0 9 8 ];X«:. cn63fe7^-< xi' l(cot>-c. HJfe 

3 b *5Jf$^-r 5S®«ii©MJ*i C N R 5 0 <!:©M^* 
Pi'^fco ^©ifeS. 01 Itc^r^ff'-^JJcH;'^. JtT. 
/ D , *3 2 jyT©ffifflTtt C N R 5 0 » 2 ~ 3 d B 
b> CNR5 0»J:bT./D,j&si. 1~3. 5g]S*-C 
5 0 d BJii±©ffi?:iSIJtL/c. 
[0 09 9] C:©<fc5«CCNR5 0*!lnI±L/cffi*». 
lS?iSS©fflM^)S^eJiT.2>l^{C5tt'-A^iifeg)J*sji6 

?ie^:/P7 T Jl'^rJ: »? s^-f -7*^j:fe©<!:-rSC i 

5 0 d BJy±©fii*;^-rJ:bT./D,©±Kgfii*3igfe6n 
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[0100] (iijfet^4) 0 1 4w. if^mmmm^ 

tcTj^TTtf' ;^ 1 njtgar * ^ t . 2 
©-:^©ia±{c. mi(Di@ftl«iil3 a. Tge^MT. IB 

[010110 1 4«:^T«igW. M*U->X<DMPI^ 
NA*50. 6 5ffSrS>'S»^fC®L.rCi^. J||.'^.U> 

X©P§n^NA35SO. 8 5gs-c*sia^«:«. 
U\.^W&LiL^. SWISS. ^2©)B))?#IS3 b. 

[0102] :*:SU6^-CW. @ 1 4 (C^-r«ig%»ffl 20 

MS a i L/r«)g/* T. 6 0 0 n mrab?. Z n S S e 
T e U . TPM 7 t b r ttMH 6 0 

nm(DZnS • S i O.M^ffiflll/. iBiiM8it-C« 
IU12 0 nm©Ge S bTeM^^L. ^^liQil/ 
-CttMH 1 5 nm©Z n S • S i 0,M*^fflL. SIS 

b i Lt:Jil!iJ»2 0 0 n m©Z n S S 
IfeM^iiefflU. SWISS ilyT«IS/?l 0 0 nm©A g 30 

PdCuM*ffiffli/fc. cne>iiig©^-^. iB)S§ai®3 

b. ^ni=>JW^1-©»^»|.^■rn^>x/^• i» y y^fm^i^ 
i^ffiSL/ii. 

[0103] ^ste, mmmm.^ &. 3 b©^K»> 
<*^a^^©Mfi!t*^{b3-a-ci;^ji<'+--4^f r^^ii^ 

i&ffit-r-2>CitcJ;f3. ffi»l«S|g3a©Bg|!l>'>-'7-*t 
0.5-1 mW©®HF«9i^i:.SJ;^tcSiC>*0^#M3 b 40 
©6gW''N*'7-*57~l Om'VOmmi^ttjii^jz^icm® 
Ltc, 

[0104] 'AiC. M*f3fe©jSfiA*S4 0 5 nrnt?* 

0. jii,«^.u>x©ianfi:NA*so. 6b-c$>?>^r-i 

(O^mt (iii^3 0 0nm) © 1 /4-C*SJS^tC43l»r 

40 dBJii±^>©m^CNRfii*5^#6n/c. 
jS^^lSS a ©ISi»*Wd:^C iii^i1-«p|«©^jt?:W 
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^5:4>i(C. V"i7b--^5=-^!9-fB#l©l/4iUfciS^ 
CCfcW^. CNRiJ:tT./D,<!:©M^**«6/tiC 
6. 01 ltC77^L//c©ia<K©M«*sf#e>tlA:. 
[0105] (^{^5 ) :4^iS^-C«. ±i2©llife«^ 
1 ~^0il4rf^Mb/c^7^^ X ^ 1 JClEISSn/ctftfR 

©s^^^©^7"^ xi? 1 ^<Dmm.o:>tm<<cmfmmtji 

[ 0 1 0 6 ] 0 1 5 :^^mo)mMmb icmi>yt7=^ 
x^^g^giBsafjcc^t-ar*^. m 1 5K:^-r3ifef'-/ 

2. ^#>:^X2 3. :'^-7 5^-2 4. l^r-^d/cMZ 

5, 51&*ltiSS2 6, ■:fvryzf2 7. 

8. A/D^|5IgS2 9. i^JfJ^fiffiim^S 0. 7^-^1# 
Uii5|8S3 1. 5^3-4^32. K 5 :;^3> h 3 

3. JiattlSUfflI?R3 4. 'f>dr-7i-;^3 5. ^111188 
3 6; SD^U— If Kv'('>'^*3 7^WL/Tt,^^„ ji 

^7'-<Xi'$IM2 lfC«. t*-A^?^7*y XARi>' 

[ 0 1.0 7 ] 0 1 SCC^-r^feT^-^ Xi'^g2 1 

r . jfcf^ ^ ;^ 1 iJB^^fflMiJ fc«fB®Blt^r& 

C©3l£-r^Xi» 1». S?BK«2 3&^^Itl±I^!lt<!:^c 
■Set ^Jcx f > K-'i'^-^? 2 2 ©laSfStc^flJiPltKc^ 
tH3:#fltt^oJti{c3t^3nTt,>S. 7tf'^v^i' l«. X 

b- V F;i'*- 2 2 ©ig^%*0iKi-r -s c i fc cfc t) . m 

S©@|g^-c|pl|gStif#4. 
[0108] TfeT'-f X ^ 1 ©±:^(c». b- i'T y 
©-Si5?:«fi£-r-2)M.'^.U>X2 3*iiHgStirt»5. C 
ne. b' ii'Ty T'iSRytX b-> F;I/*-^i 2 2 ». I^Sb 
$1J®I*3 4€:/rUr F7'f:/3> FP-^3 3{c<J;-3r 
fgSi 3 tx ^ . c © J: ^ {cif ti SIgtttilt tc«l: -o r . 

tI&t' ^ X 1 ©|5IKiS!©flJ®afeO'{C7 * - 

[ 0 1 0 9 ] C©?fef'^X^^g2 1 -Ctt. 7^7^ -^X^7 
1 ©eJB^MS ©MJ¥Ts J; 0 «>7fe^3^©^.'S^KD,*i , 

b-A©igSA. jl^U:^X2 3©PaPI»NA. RU^t 
t'a 1 ©jB)»fiSI83©M»T.», ^m^:. T.> 
0. 5x (A/NA') JC^-rM<?^?:?iSOrcv^, 

[0 110] C©J;^«:1tfiR3n^^7'^xi'S^g2 1 
■c©tt«©ffi^tt. ±^© cfc 5 {c^fef" -f X 1 ©HlfelS 

©$iJ®SfeWc:7 *-;^7e^>d/JiO' F ^ y^yifUm^'ir 

ii(ci^LT«. -g-o^fc-^^c^ijjii©*).;:. *.-r: F^-f:/ 

3>FP-^3 3{Cj:oT-Y>5f-7*-X3 5^/My 

T-5c JL— !f7^-dzft-^W^ill5lSS3 6f BlfS©tf^l^ 
2- F^J--<i:^3n.S„ U— tf F^-^-'N'S 7«. U— »f 
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[Oil 1 ] ^mtit. ^^-y z "7-2 4 ^mMo-cm 

ns. cn«:<J;D. Tlb-r^xi' i©IB^M8{ctt. iff-^ 
tf-y h?ijK:*fj;£;L/ciB^v->;*SffJ^3n-i>. HI 5K: 
S^-TTfey" :^ i'i^ 2 1 1? ®ttf8©ia^». feLhOJ; ^ 

r^fcibicit. ^mm^ 3 6 <Dmt)m^-pmmiimm 3 lo 

[0 112]*^:. C0Wfe7=^;^i'$|{12 1 -CiDtWR© 
icy ^-tj^^ tfrnJ h ^ f 4^ > i'SiJffll^rtTii-ooJWT 

aS2 5 diktat* t/c«^». 5^-2 4^S3l 

.'^-7 5^-2 4■rJs*^sn-cp1&^^l^^s2 6'^i# 

[0 113] ^«^Hi^2 6*>6©mmM-^«. 7-yT> 
^3 7&o'pj^fijtfT>7'2 8-rttifi3n. -e©ft. a 

^-'Si^^w^z i«. >'N--i^i'-»i/ux;j< 

7=3-^^3 2». f"-d'1^tHlHlU83 i{c«fc-o-r«lffl 

©<fc ^ K UrmTC? n/clBfi^T"- F ^ > h 
a - 5 3 3 RO* > ^ - :7 :t - X 3 5 ^r/rb Ti^SJI-gp 
'>^iHi:f33n-So 01 Slc^t-^t-r-/ Xi7$|g2 IT© 
t»$R©ll*«. W±©«fc^K:L-rtf*Dn-5, 40 
[0 1 14] uis. m \ 5tc7jk-r^7'^ :k^^2 lit 
ia^St>'W^©)R^*^pltl^ciH«iDltlMr*-5, c<d^ 

Xi7 2 1 €rS^*fflS!t-r-SJS^B> ^110883 6 
i>'3l£®2 5m©7fe#3^«. SI 5 fC^-r^iiKlSRen 

^ fc©-c»^c < . m^rj:mm^'^m'c$>^o 

[0 115] 

mm(Dnm] &.±wMofcj:'yic. :$i^m'Cit. mm 
0. mm^mi^wmM^^t(D^m^m.^.ii.mic-^t>-^ so 
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m 1 ] M*f^^<!:jaft?»ig©^fe^t&§i©ia©a.« 

[0 2 ] 0 1 (C^-r3lc^^<b*ji^TM<»^)S'^©A*fB« 

syf^sfatcfc w s -i) X sBfe tf - A ©^g^ts ;&^-r 

[03] 3fe^l^*5-^oDSl^rt * u > X-r«m 3 
[04] 2|i:%W©-|liSJ^^fC^i,31£IB»iii*?:1HlllSW 
[05] 2f:i^W^cJ:0^i64^,■S5a«©— mStiSWK^ 

[06] :^^ic^*)wibti?>n^(om(om^mmmic 

[07] Mill um(DT emicmuxn^ntcMSiJ-^'y 
-'^&^mmmt<Dm9h^^^r^yyo 

[081 JgWl uia<DCdSSemiicmVxn^tlfcm 
[09] *^i5g©||JfiF9 1 icm^^^'f ^ X ^MBSWtc 

js-r»i®0. 

[010] ^^m<Dmmm i K^s^f^-i xi'tcwo-c 

[011] *^H^©l|jfe0!l 1 tC^S^^T^-^ Xi'tcHbT 

cNRmt<Dm%<D~m^^-ri^^y. 

[012] :4:^?§©||Jfi^2K:^^3fe-r^X^';&8llllSW 
[013] *JSM©I|]^«^3(C^5367*^ x^?&«(BSfi«J 

[014] *^H^©IISfi0!l4tC0^^3fef'-< X i'^lgJBSfl*} 
«:^-r»rffl0, 

[015] *^ig©3IJfi^5K:«^S56f'-< X^^g%m 

[#-^©ittB^] 

1 •••5tia^ji«: : 2.10 -mmmu : a. 3a. 
3 b -mmmm a -mmsm : 5 -Kmm. e 

•••S*fl»±M: 7. 9" T#M : 8-fBtii0: 11 
•••7tb'-A ; 2 1 -:51&7'-f Xi'^S : 2 2 - -Xb-^ K 
Jk-t-^' ; 23-il*U>X; 24 
- : 2 5 ••• u— !f3l6jS ; 2Q -^^m^: 2 ? •••:/ 
vrz^zf ; 2 8-ai^mnr>y : 2 9 -a/d^^ 
iHlK : 3 O -^^^ffiHK : 3 1 • •r^-^^HililSS : 
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